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Attachment 

cc: Oral H. Bert 
State of Indiana 

•••••••••••••••••••.smoommirma...,  

September 17, 1976 

Mr. Basil G. Constantelos 
Chief, Compliance and Engineering Section 
U. S. Environmental Protection Agency 
Region V 
230 South Dearborn Avenue 
Chicago, Illinois 60604 

Gary Works NPDES Permit  

Dear Mr. Constantelos: 

Enclosed is a copy of our report on the Gary Works Water 
Pollution Control Program. This material provides a detailed description 
of the program discussed with EPA and the State of Indiana on August 19, 
1976. We have made every effort to answer all of the questions raised 
at that meeting and during subsequent discussions. The engineering and 
research data included in this material represent essentially all of 
the technical information on the program that is available at this 
time. 

As suggested in my letter of August 31, 1976, we will be 
.available for a technical meeting to review this material with you and 
the State of Indiana at your earliest convenience. 

Very truly yours, 

Dist. by RHC 9/ 20/76: McDonald 
Bryson 
Romanek 

Illnsberg w/attnchment.  
Constantelos Wuttaehment 
Regional/ Counsel ,-- 
C)/7.-21/1 
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UNITED STATES STEEL CORPORATION 
GARY WORKS 

WATER FOLUTION CONTROL  PROGRAM 

This report has been prepared in response to a request by the US EPA 
and State of Indiana representatives in a meeting in Chicago on August 19, 1976 
and a subsequent meeting on August 26, 1976. The material herein describes the 
various aspects of the facility program being developed for Gary Works resulting 
from negotiations regarding the NPDZS permit issued June 25, 1976. 

The following list of subjects which are discussed in detail: 

I. Description of Fatility Program and Blast Furnace Recycle System Blowdown 
Treatment. 

IT. Coke Plant and Other Cooling Water Sewer Investigations. 

III. Interim Process and System Improvements by July 1, 1977. 

IV. Projected 'Water Quality Resulting from the Facility Program. 

I. FACILITY INSTALLATIONS 

1. Blast Furnace Recycle System - Ontfall (017) 7 CW-5 

A. Project Dencription 

The blast furnree process water presently receives treat:eent in 
scalper-clarifiers and a settling basin on a once-through basis 
Polymer addition and sludge recirculation are also used in the 
treatment process. The general concept of the blast furnace 
recycle system includes the pumping of the water from the settling 
basins over a cooling tower to the furnaces. The piping on the 
furnaces will be changed so that the non-conect cooling water 
and process water will be separated, the -cooling w:-tor being 
prevented from enteriug the recycle system. The furnaces will be 
provided with facilities so that the recycle water will first 
pass through the gas cooler to a sump and then be repumped through 
the gas cleaning device and discharged to the dirty water sewer 
for treatment and recycling. 

In addition, three banks of blast furnace gas wet electrostatic 
precipitators end the blast furnace gen dreins and seals (drip 
legs) will be coneeeted to the process water system to be 
resupplied with recycled water. 

A separate recyelo system will be provided for the no. 1 bank of 
precipitators that ere ueed VO C1(:11 b1031: furnace gas for col7.e .  
oven battery underfiring. 



B. Status of Field Investigation 
1 

Essentially all of the field investigation required to scope 
this project from a flow standpoint is complete. Required field 
investigation for the purpose of design is the responsibility of 
the engineering contractor, 

C. Status of EnfAneerinl 

Pre-authorization engineering for this project has been divided 
as follows between two outside engineering contractors. 

Brown and Root, Inc. has been placed under contract on order 
535-98479 based on its proposal of August 2, 1976 (Attach.nent 1) 
to perform the preliminary engineering on the supply and distribu-
tion piping, etc. for all of the furnaces, gas line seals, 
precipitators and separate recycle system for No. 1 bank precipi-
tator. 

R. T. Patterson Company, Inc. has been placed under contract on 
order 535-98481 based on its proposal of August 2, 1976 
(Attachment 2) to perform the prelirninry engineering on the 
recycle facilities such as hot and cold well vamping, cooling 
tower, sludge thickener and underflow dcwatoring facilities. 

D. Epee fic Prt2ject Scope  

The scope of work for recycle of the process water at the Cary 
Works blast furnaces is extensive. It is comprehended that 
eight (8) of the (one through twelve) blast furnaces vill be 
operating at the time the recycle system is installed. The 
eight furnaces are expected to be No.. 4, 6, 7, 8, 9, 10, 11 and 
12; however, the capacity of the system will be designed to 
handle the process water from 12 furnaces or 20,000 tens per day 
of hot metal capability. It will also be neoessary for the system 
to accommodate miscellaneous fluas from various auxilis.ry 
fadilities in the blast furnace area which are required in support 
of the blast furnace operation. 

Sewer GW-5 is the only process sewer in the blast furnace area. 
It accov:modates stockhouse and ore yard drainage, central treat-
ment and boiler b1ow..lo?.1 from the blast furnace boiler house, 
baawash Prom the service water strainers on the furnaces, once 
through water from No. 1, 2, 3 and 4 wet electrostatic blast 
furnace gas precipitators, and process water from the gas cleaning 
and gas cooling facilities on each blaot furnace. In addition 
there is some clean cooling water being Cifcharged via outfall 

'CW-5. 
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To the best of our knowledge, only indirect cooling water from 
the furnace shell, tuyeres, etc., is discharged via outfall G!-G. 
It is anticipated that the proposeJ recycle system for blast 
furnaces (one through twelve) will be required to process 
approximately 50 mgd and generate a blowdown volume of 4 mgd which 
will be treated by an alkaline chlorination system described later 
in the report. 

Figure A-1 (Attachment 0) "Flow Schematic for Gary Works 'Blast 
Furnace Recycle System" is provided for purposes of outlining the 
flow details of the process water recycle system volume and blow-
down requirements. As indicated on the schematic the water 
treatment facility will receive flow from six sources. 

An explanation of each source follows. 

Electrostatic precipitator banks No. 2, 3 end 4 are used to clean 
blast furnace gas used for boiler and stove fuel and No. 1 bank 
reeleans gas for coke oven battery underfiring. 

As the quality of gas from the blast furnaces improves in the 
future, due to improved scrubbing at the f..Lenaces, it is expected 
that banks Io. 2, 3 and 4 will gradually be phased out; however, 
bank No. 1 will remain in service. 

Based on these facts and the more stringent gas cleaning require-
ments for battery underfiring, bank No. I will be equipped with 
its own recycle systen having a "blowdown" of cpproximately 25% 
or 1.1 mgd (flow No. 1 - rigure A-1) to the process water system 
with make-up coming flom service water. 

Due to the presence of high dissolved solit;s, the "blowde" from 
No. 1 bank precipitator recycle system is rot expected to be of 
a quality that can be used as make-up for the mein recycle system. 
However, the suspended mctter it contains will be removed in the 
main recycle treatment facility. 

Due to the limited future life for banks No. 2, 3 and 4, and a 
lesser as cleanliness requirement they will be operated on main 
recycle system water. Intermittent addition of service water will 
he used es flush water to control scale deposits in the prec.ipita-
tors (Flow No. 2 - Figure A-1). Flow from this facility is 
estimated at 6.4 med. 

Flow No. 3 on Figure A-1 (0.4 ve,c1) represents the blowdown from 
the blast furnace r,n;; boiler house feedwater treatment facility 
and blowdown from the boilers theleselves. This water conlains 
suspended solids which will be removed in the main ireatl.eint 
facility. However, due to the Its dIseolved solids, it minot 
be used at; make-up in the ',lain recycle syste-11. 
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Flow No. 4 on Figure A-1 (estimated at 0.6 mgd) 'is the backwash 
from ti' 6 service water strainers throughout the area. This water 
contairs suspended matter but is of a quality that con be used as 
main recycle system make-up. 

Flow No. 5 on Figure A-1 (estimated at 0.9 mgd) is variable 
because it is directly affected by rainfall. This includes 
stockhouse and skip pit infiltration and drainage as well as 
drainage from the ore yard and the general area. It is conceivable 
that under certain conditions the contribution from these sources 
may be of a volume that could, for a short period of time, require 
a blowdown rate in e-zeosS of 4.0 mgd. 7he quality of this flow is 
expecteif: to be such that it can effectively be used as make-up in 
the recycle system. 

Flow No. G on Figure A-1 (estimated at 40 mgd) represents the process 
flow froM the gas cooling and gas cleaning facilities on each blast 
furnace. IL is expected that blowdown from the recycle system 
will be required at the rate of 125 gallons per ton of iron pro-
duction or 2.5 mgd (20,000 TPD x 125 OPT = 2.5 mgd). This 2.5 mgd 
volume of blowdown is associated with the actual blast furnace 
operation; however, due to the other factors described above, the 
actual volume entering the bloTi‘down treatment facility will approxi-
mate 4. mgd which vill contain blast furnace chemistry in amounts • - 
representative of 20,000 TD operation at Cary Works. 

In suntoary, the 4 mgd blowdown is made up of 2.5 mgd from the main 
recycle blm,down, 1.1 mgd from No. 1 precipitator system high 
dissolved solids blowdown, and 0.4 mgd of high dissolved solids 
water from the boiler house. 

Fresh water make-up is supplied by flows No. 4 and No. 5 on 
Figure A-1 and intermittently through No. 2, No. 3 and No. 4 
precipitator flush water, with the final make-up expected to occur 
at the main recycle system puf:ophouse. 

The scope Of wor% includes but is not iiitcd to the following 
facilities and components. • 

1. Nev and changed piping at each furnace, incluclipg sumps, 
standpipes, and pumping installations, to permit repumping 
of gas cooling water to gas cleaning service and discharge 

• .it to process sewer 0W-5. Make necessary piping changes or 
additions on each furnace to separate clean cooling water 
from process water and direct the clean cooling water to CW-6. 

2. Replace existing clean water sever on each furnace by installa-
tion oil a new lateral (approximately 200 feet of 36" sower at 
each furnacc) to provide adequate capacity to convey the 
increased volume of cooliug watur to 
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3. • Collect all blast fdrnace gas main seal drips and bler-:der 
stack drains (all located within J50 feet of the blast 
furnaces on the w:_tst. sit) aud direct them to the process 
Water sever. Estimated 25 sources at 50 gpm each. 

4. In the area of the present scalper-clarifier-settling basin 
complex, the major equipment to be installed will be a hot 
well pu.p station, a multi-cell cooling tower, a cold well 
pump station, and substation facilities, as well as a sludge 
thickener, vacuum filter sludge dewatering facilities, various 
buildings to house mich of this equipment, and incoming power 
and utilities. 

5. Install approximately 4800 feet of large diameter pipeline 
from the cold well pumps to the vici:hity of No. 11 and No. 12 
furnaces as the main return water line. The scope comprehends 
running this pipe underground east of the blast furnaces. 

6. Install connections between the large diameter pipeline and 
the furnaces that will be operating. This will require 
approxiately 200 feet of 12" dimeter pipe at each furnace 
in addition to numerous connections, fittings, etc. 

7. Install approximately 4000 feet of pipe to resupply the blast 
furnace gas main seal drips, and No. 21  3 and 4 precipitator 
stations from recycle header. 

8. Provide separate 3.3 mgd recycle system for No. 1. precipitator 
station. 

E. Design and Construction Schedule 

A detailed description of the complexities of construction of 
four major elements in this project and a critical analysis of 
the construction time requirements is presented in AttaChment 4-A. 

A bar chart desivl and construction schedule for this project is 
also attach.:,(1 and identified as Figure 1, Attachment 4-D. Attached 
to the bar chart (Attachment 5) is a detailed explanation of the 
design and construction schedules for each facility element dis-
cussed in the whole report. 



2. Blast Furnace Recycle System Elowdown Treatment (0'A(:fall 012) CW-5 
Proiect tackgroun1 

The 4.0 mgd blowdown from the blast furnace recycle system will be 
treated by a process defined by EPA as the best available technology 
economically achievable (DATEA). The process is a sequence of (1) 
alkaline chlorination, (2) pressure filtration, and (3) carbon 
adsorption. 

In the preliminary investigation of the effectiveness of this treatment 
method for the Cary Works Blast Furnace blowdown, United States Steel 
believed that the final effluent quality with minimum impact on the 
receiving stream, could best be acccmplished by air stripping the 
water to remove most of the ammonia nitrogen, and then applying the 
EPA recommended systela of alkaline chlerination. 

It was initially reasoned that air stripping wculd be capable of 
reducing the anticipated ammonia-nitregen level from 100 milligrams 
per liter (mg/1) to about 10 me/l, and that the reduced chlorine 
requirement would lessen the load of chloride Son to the. Grand Calumet 
River. However, following a survey of the peri:inent literature and 
an evaluation of bench-scale studies, United Stc,.tes Steel has concluded 
that air stripping is impractical for Gary Works. 

Specifically the conclusions may be summarized as follows: 

1. Severe technological problems would be encountered. 

2. Energy requiroents would be excessive. 

3. The complexities of the project would require substantially 
longer develop:acne time. 

4. Process costs would be excessive. 

A separate document titled. "Evaluation. of Air Stripping as alleens 
of B.edueing.the Ammenia-Nitrogen Content of Blest-Furnace-Recycle-
Water Blowdown at G:.ry Works" is attacked (Ateacke.ent 6) in .support 
of those conclusions. 

Bench seole studies of the alkaline chlorination system for purposes. 
of establishing the treatability of the .blowdown based on sLrq)les of 
water from the South Works Recycle System have been underway for some 
time. A separate docuoent titled "Alkaline Chlorination and Carbon 
Treatment of Blast Furnace Recycle Blowdown at Cary Works" (attachment 7) 
describes the progress being made on this. project. 

It in general leads to the following conclusions regarding treatability. 



The. results of continuous chlorination-dechlorination bench-scale . 
tests to date show the simulated or stripped blast furnece recycle 
water blowdown to be amenable to treatment. Residual ammonia-
nitrogen concentrations of 2 mg/1 and residual phenol of 0.05 mg/1 
could be attained as long term averages. Rov,ever, residual cyanide 
concentration is dependent on the concentration of refractory cyanides 
present in the w,tter being treated.  because these refractory cyanides 
are net aUeeted by the treatment. In samples of ammonia-reduced 
blowdown water, refractory cyanides appear to be about 20 percent of 
the total cyanides. Over the long term, cyanides in the treated 
blowdoWn are expected to average about 1.3 mg/1. 

Continued bench-scale studies are necessary to determine the conditions 
for destruction of cyanate. It is believea'that cyanetc can be reekoved 
by a two-stage chlorination wherein the second stage reaction is 
conducted at a pH of 7 to 7.5. This pH would favor an increased 
reaction rate for the oxidation of cyanate to nitrogen and carbon 
dioxide. 

Bench scale test results strongly sugest that oxidation-reduction 
potential (car) may be applicable to control the break point chlorina-
tion. The specific ORP for operat!ng first aod second stage reactiono• 
must yet be determined. Further studies are required to verify the 
dependability of ORP to control break poini- chlorination. This is a 
critical element of the treatment process. 

Although only simoleted air-stripped blowdown has been studied to 
date in the continuous system, from the results of earlier batch tests 
(Table C-2) on raw blowdown water, it is believed that the higher 
concentretions of Ni13-N will pose no 'more of a problem than the air-
stripped bloedown. A higher chloride-loading in the treated water 
would, however, be expected. The continuous chlorination-dechlorination 
of raw blowLlown water is planned for continued bench-scale studies. 

The next step in the development of the full scale alkaline chlorination 
treatment system is the installation of a pilot plant facility. 

Concurrent with contineing bench-scale studies, the coLifAruction and 
operation of a 0.33 gpm continuous chlorinationedeehlorination pilot 
unit is plennol at US South Works. Operution of a pilot unit is 
required to accomplish the following: 

a. Field testing to determine results obtainable on treating a 
freshly generated variable-c=position bloodown. 

b. Determine the applicability of Oa? as a method for automatic 
chlorine feed control for breakpoint chlorination. 

c. Optimize react ion conditions (reectioa times and pH) for chlorina-
tion. 

d. Continuous long-term operation to determine carbon usage rate. 

1 
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e. Determine optimum conditions for carbon treatment, i.e., contact 
time and linear velocity. 

f. Long term operation for corrosion testing. 

g. .Carbon regeneration studies to determir,n carbon losses on 
regeneration. 

The foregoing information will be necesEary to provide plant scale 
desigu pz.ers such as vessel and line sizing, type of control 
instrumentation, chemical requiremnts, carbon and column requireents, 
method of carbon regeneration, type of constuetion materials, and 
finally, space requirements. 

A time frame is proposed that will encompass a period through 
Decemer 1976 for design and construction of the pilot plant. 
Operation of the pilot unit will begiTL in Deceiher and continue 
until mid June of 1977. . 

Froicst Develor—lent 

Due to the davelopAental nnturn of this project at this tizlo there 
has been no engineering on the full scale facility. Based on the 
general concept of the type of blov,down treatment facility that is 
contemplated, the attached bar chart design and coustruct.ion schedule 
Figure 2 (a(:tachment f.;) has been developed for a full scale facility. 

I 
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3, Bar and Structural Mills Pieklinn Plant Outfal.1 (033) ST-14 

A. project Description 

Presently, waste pickle liquor and rinse water from the pita.  and 
Structural Mills is discharged on a batch basis from the pickling 
plant to two lagoons for disposal. These lagoons have no known 
outlet and it is believed that they adversely affect the water 
quality in outfall ST-14. 

In order to discontinue the present practice, it is comprehended 
that the waste pickle liquor will be collected and .pumpad to a 
storage tank for disposal in the Gary deep well. The rinse tanks 
will be converted from batch to continuous discharge and the rinse 
water overflow will be collected and pumped to .the Terminal Lagoons 
via sewer GW-12. 

• -- 

B._ Status of Field Investigation 

No further field investigation is required to scope this project flom 
a flow standpoint.. Required field investigation for the purpcn.ie  of 
design is the responsibility of the engineering contractor. 

C.. D--.2y21.5-Ls2LTpisziu, 

Engineering for this project is to be provided by Boynton Ensinocrs 
based on its proposal of August 20, 1976, (attachtient No. 9) on USS 
Purchase Order 535-95563. 

D. Specific Project Scope 

The waste pickle licluor disposal system will Collect waste acid from 
two tanks located at the north end of the Bar and. Structural Mills 
Pickling Plant and from three tanks located at the south end. The 
waste acid from the north end of the plant will be punTed south and 
out to the waste pickle liquor storage tank. The was to acid from the 
south end of the plant will be pumped directly to the waste pickle 
liquor storage tank. The waste acid will be dispnsed ()fin the Cary 
deep well. 

Three rinse tanks are located at the north end of the plant and two 
at the south end. These rinse tanLs will be convertod from batch to 
conliunous discharge. The overflow from the north riln,o tanks will 
be collected in a sump aid pumped to the south ond of the plvnt into 
sewer CW-12. The overflow from the south end rinse tanks will. flow 
directly to a sump and be pumped to c\--i2.. 

This flow will then combine with the orintin flcn: in CW-12 wliich 
discharges via a pump station to the Terminal Lions. 
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(Continued) 
Tle scope includes the following major items: 

1. Acid resistant pumps and piping.to  collect the waste pickle 
liquor." Four 250 gpm pumps and 400 fect. of piping are esti-
mated. 

2. An acid resistant waste pickle liquor storage tank. 

3. Four 200.gpm pumps.and 1200 feet of pipe are required for the 
rinse water. 

E. Construction Schedule 

A bar chart design and construction schedule (Figure 3) (Attachment 10) 
for this proj!Ict is attached. 

4. Eklectroly tic Tinning Lines  Outfall (034) ST-17 

A. Project Description 

There are three Electrolytic Tinning Lines at Cary WorEs. They are 
patented U. S. Steel process facilities which us.,. an electrolyte 
which contains dissolved tin and phenol and employs an evaporation 
system to control the plalAng solution concentration. Solution lost 
through line leakage, plating solution carry-out and evnpurator carry.-
over receives treatment at the Terminal Treatment Plant prior to dis-
charge through ST-17. This treatment removes tin by chemical precipi-
tation; however, does not remove phenol. A recycle system will be 
installed at the Tinning Lines to.elin.inate this discharge to the 
Terminal Treatment Plant. 

B. Status of Field Investigation  

Field investigation is essentially complete and the process design 
is being developed by U. S. Steel Research. 

Field investigation for purpose of design is the responsibility of 
the engineering contractor. 

C - 
• Statuq of prwinporina  

Engineering for this project -is to be provided by Boynton Engineers 
based on its proposal of August 20, 1976, (Attachment No. 9) oa USS 
Purchase Order 535-98568. 

j). Pro loci. 

    

The project consists of a sink roll seal collection system, evapora-
tor modification for the three electrolytic linen, and evaporntor 
condew:ate recycle system. Electrolyte.losses will be collected from 
the pinting and the circulating pump area. They will be segregated 



D. (Continued) 
.from all other process ater and will be transferred to a wholding 
tank. This collected material will then be pumped throus;h a pros-
sure filter to remove any accumulated tin sludge and insoluble 

. impurities and returned Co the electrolyte systems. 

The evaporators will be modified to permit recycle of the normal 
carryover of phenol and thereby eliminate its discharge. The 

"existing water eductors create a vacuum in the evaporators and 
condense the water-phenol vapor by direct contact with water, which 
flows directly to tile sewer. By changing this existing direct-con-
tact system to indirect cooling and by installing mist eliminators 
and recycling the resultant small volume of condensate to the dragout 
rinse tank, the discharge of phenol from the system wills be minimized. 

The scope of work for the three electrolytic tinning lines includes 
the following: 

1. .Collect and recycle electrolyte losses and recover tin by instal-
ling a collection system to contain electrolyte. Install a pres- 
sure filter to clean and reuse the electrolyte and to permit . 
salvage and recovery of tin from the filter cake. 

2. Existing electrolyte evaporators will be modified to eliminate 
the dischLgL—'f contaminated condensate to the sewer. This will 
be accomplished by: 

a) Replacing existing eductors (barometric condensers) with indirect water 
cooled condensers and steam ejectors. 

b) Install demisters to prevent overhead carry-over of non-
volatiles. 

c) nstall new sump, pumps, piping, etc., to recycle consen-
sate to the drag-out rinse tank. 

E. Construction Schedule 

A bar chart design and construction schedule (Figure 4) (Attachment 11) 
for this project is at4:ached. 

5. Chrome Control - Electrolytic Tinning & Tin Free Steel Lines - Outfall 
(034)  ST-17  

A. Proket Description 

The chrome plating rinse water from the No. 1 Tin Free. Steel Line 
and the flow from the dichromate tanks on each of the three electro-
lytic tinning lines currently receive treatment at the Terminal 
Treatment Plant prior to discharge through ST-17. The flow in the 

• 
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A. (Continued) 
sewer system is at a low pU and contains sufficient ferrous iron to 
normnlly permit the reduction of hexavalent chrome to trivalent 
chrome. To assure that this reduction takes place, a facility will 
be installed in the electrolytic tinning line area to control pH 
and ferrous iron concentration. 

B. Status of Field investigation- - - 

Field investigation is essentially complete and the process design 
is being developed by U. S. Steel Research. Field investigrftion for 
the purpose of design is the responsibility of the engineering con-
tractor. 

C. Status of Enzlneerie 

Engincerieg far this project is to be provided by Boynton Ergineers 
on its proposal of August 20, 1976, (Attachment No. 9) - on USS Purchase 
Order No. 535-98568. 

b. Epacific Pr_o_ject Seond. 

The chrome plating rinse water from tbe No. 1 Tin Erect Steel- Line 
and the intermittent flou froal the dichromate tanks on each of the 
three electrOlyteic tinning - lines will be colleCt'ed and-divertei.  to 
a reduction-precipitation treatment process. Facilities will be 
provided at the tin free steel line to collect the chrome rinse 
water and at the electrolytic tinning lines to -collect the spent 
dichromate solution. The collected flow will be reacted with ' 
ferrous iron in waste pickle liquor in a tank with-E;ufficient resi-
dence tir.e to permit the chemical reduction of- boxavalent chroele. 
to trivalent _chrome. This streau will theneenter the existing tin 
1:71 sewer to the terminal . treatment Piet. The increase in the pH 
by the addition of lime which is normal practice at the terminal 
treatment plant results in the precipitation of chrome and other 
metals. The scope of work comprehends the following: 

1. Refurbish pit under the Tin Free-Steel Line-to eontiin-plating 
solution. Provide control system alarm end transfer pump to 
automatically return solution fro-a the pit to the idle circula-
ting tank. 

2. Redes;.ga toll-seal drain systewOnetift:ffee-steel plating - brith 
to return chrome solution to ti circulation tan. 

3. Install collection.system under chemical treatment dichromate 
tanks on each oC the three electrolytic tinniag-lines. 

4. Provide waste pickle 1iquor stoxa6e 'and hendling fac iii 1;- 12 



5. Install reaction tank to provide sufficient residence time 
for chemical reduction of heeavalent chrome to trivalent 
chrome. • 

- 6. Install treated effluent pump facilities. 

E. Construction Schedule 

A bar chart design end construction schedule Figure 5 for this 
project is attached. ' (Attachment No. 12) 

II. Coke 'Plant and Other Cooling Water Sewer Investigations 

The professional services of Nalco Environmental Sciences and Betz 
Environmental Engineers, Inc. have been engaged on U. S. Steel Orders 
535098574 and 535-93548 to provide comprehensive studios of various 
cooling water outfalls at Gary Works. Their studies axe being under-
taken because to the knowledge of U. S. Steel personnel there are no 
connections to these outfalls that could account for the presence of 
various chemicals including suspended matter and oil and grease in 
amounts or concentrations exceeding those found in the intake water. 

Specifically (15) fifteen representative days of sampling will be con-
ducted by Nalco on Coke Plant outfalls GW-1, 2, 3, 4 and the. Coke rlant 
pump house and by Betz on GW-6, 7; 13, L-1, L-1-A, and STL-5 and central 
pump houses 1 and 2. The work scope is designed to establish flews in 
the above outfalls and to determine the quality of the effluent and essen-
tially the point source origins, where applicable of the total suspended 
solids, phenol, ammonia, total cyanide and oil and grease detected to be 
present in the outfalls. All of the intalces will be sampled for all of 
these parameters. 

Complete details of the 'Nalco study are contained in their proposal 76-
224-C dated August 11, 1976, and titled- "Investigation of Coke Plant and 
Sinter Plant No. 3 Waste Discharges to Determine Point Sources Origin and 
Contamination Loadings" and trans:nittal letter of the sem date and a 
scope revision letter of August 18, 1976. (Attachment No. 13) 

. Similar information regarding the Betz study is - contained in their attached 
- August 13, 1976, "Comprehensive study of Cary Works Outfalls OW-6, GW-7, 

CW-L1, CW-L1A and STL-5" proposal R358-76-2-1-MV. (Attachment No. 
14) 

Field investigation- is expected to commence on each of the projects; 
which will be conducted' simultaneously, during the week of October 3, 1976. 
It is estimated that a total elapsed time of three months may be required 
before confirmed results are forthcoming. Further an additional period 
of three months or more may be required to physically examine the sources 
of coutaminatiou.if any are located. Dua to the completely unknown nature 
of any discovery it is not possible at this time to make an assessment as 
to the typo of correction, if any, that may be required or the time of- con-
struction to accomplish it. 

12 3 0 

"'"""""''r!'1-'-'21"'"'""470.59.14":"‘ . • - ; ' 
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Interim Process and Syt.Cm Imnrovomentr, 1)y July 1 1977 

Gary Works has developed an Environmental Control Program that brings 
together an expanded staff of managcmont and technical personnel having 
the priMary function of developing advanced procedures for the operation, 
maintenance, and fine tuning of water pollution control facilities pre-
sently operating at Gary Works. The program is also directed toward . 
development of improved .operating Procedures at all. process facilities 
where potential for water contamination exists. This combined effort 
of improved reduction from existing control facilities and improved 
measures to prevent contamination have already resulted in reduced dis-
charges over the past several: years. A description of the program-with 
specific examples is .contained in Attachment No: 15- - 

Based on a continuation of this effort, it has been projected that the 
follo7,:ing out-A:ails can achieve the July 1, 1977 limits, as given in the 
EPTIES permit issued on Juno 25, 1976: 002 (GW-1); 020 (GU-7A), 028 
(GW-10A), 030 (GW-11A), 034 (ST-17), and 039 (STL-6). 

_The facility modification program as outlined in section one will have 
been complete:I on three of the blast furnaces by July 1, 1977. : 
Furnacs No. 4, 6, and 7 will have, been shut dowl-!, rclinad, modified., . 
and rostarted by July 1, 3977. Mast furnace No. 10 will have been shut 
down in prepa-ration for reline by the above date. 

r) r r  

'•••^•-•••••••••••••••....,”.• ,TIVS•vrrel 1.,...r.LtiteeC 1,4•C • 



- 15 - 

IV - Prolected Water Quality Resultin.s1 From Facility .Program 

At meetings held in Chicago on August 19 and 26, 1976, 
data Were submitted to the US EPA and the State of Indiana des-
cribing the present and projected discharges of Gary Works' out-
falls to the Grand Calumet River At that time, these agencies . 

.requested'that a more detailed account of the data be submitted. 
Therefore, this report constitutes an elaboration of the data 
previously submitted; 

Present Discharge Data 

The description of the present discharge is presentad in 
Tables I through III. Table I contains the data relating to 
ammonia-N, phenol and cyanides, while Table II contains the total 
suspended solids data. • Both of these tables present the data on 
an outgall by outfall basis. Finally, Table III represents a 
summation of the mean values —presented in Tables I and 11 and is 
presented in a .form such that the data are combined according to 
production areas. 

hmmordia-N, Phenol and gyanide - Table T. 

' • The data shown for outfalls GW-1 through CW-5 and the 
River at the PRJ,; Bridge m.), represent Gary Works' data for the 
period January 1975 through April 1976. The daily averages (95-5) 
and daily maximums (95-1) were statistically derived from this 
data base. 

Since no Cary Works' . data were available- for outfalls GN-G 
through ST-17, the mean values for these outfalls were based on 
Combinatorics data. In order to•calculate daily averages and 
maximums, it was necessary to make several assumptions. 

First, it was assumed that the ammonia-N distribution and 
variability for these" outfalls warethc samo as that of GW-5. The 
ratio of the daily average to the mean was 1.35 and the ratio of 
daily maxi Mum to.  the mean was 1.9 for GW-5. Thus, the daily aver-
ages and daily maximums for ammonia-N for these outfalls were 
calculated by multiplying the means by 1.35 and 1.9, respectively. 

' Second, because the distribution of the phenol and cyanide data 
for GW-5 was uncertain, and because of the variability of the data 
for thee two parameters, it was decided not to usa the ratio for 
these parameters for CW-5 to calculate the daily averagos and 
daily maximum:; for these outfalls. Rather, the daily averages and 
maximums were calculated by multiplying the 'clean by 2 and 3, 
respectively. 
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Finally, the total of the discharges represent:; a summa-
tion of the data for the individual outfalls. 

Net means were determined for the data for the total of 
the discharges and for the PRR by assuming that lake-quality 
water Contains 0.834 lb ammonia-N, 0.00.8 lb phenol, and 0,033 lb 
cyanide per million gallons. These values were based on the City 
of Chicago's survey of Lake Michigan for the period March 19, 1975 
through April 21, 1976. Here, to determine the net daily averages 
and 'maximums, it was assumed that the distribution and variability 
were the same as with gross data. • Therefore, the data were calcu-
lated as follows: 

Gross daily average (or daily mz.tximum) 
k Net mean = 

• Gross m•.f.z.ln 

-• • _ .. _ 
Net daily average (or daily maximum 

Total .Susp:TnJed Solids -  Tab3e II 

. The total suspended solids (TSS) data she.n on Table II 
- represent Gary Works' data for the .period july.19.74. through June 
1976. The gross daily avel.ages (95-5) and the gross daily maximums 
(95-1) were statistically detei-mined, The net mean values were 

. calculated by assuming thi,t lake-quality water contains 41..7 3.1.> TtS 
per million gallons. The distribution and variability of the net 
data were assumed to be the same as.  the gross dal.u.. _Therefore, 
the net data were calculated as follows: 

Gross daily average (or daily ma:%zimum) 
- Net mean = 

Gross mean 

Net, daily average (or net daily maximum) 
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Projected Discharge Data for Gary Works 
Grand Calumet River Outfalls  

The discharges anticipated when control facilities are 
installed at Gary Works are presented in Tables IV through VIII. 
The facilities include blast-furnace (BF) recycle with alkaline-
chlorination blowdown treatment, treatment facilities for ST-17 
and improvements in the coke-plant area. In Table IV, the data 
pertaining to ammonia-N, phenol and cyanide are presented, where-
as Tables V, VI, and VII contain the data relating to the BF . 
facilities. Last, Table VIII presents a compilation (with respect 
to production areas) of the mean values presented in Tables IV and 
VII. 

Ammonia-N.  Phenol and Cizdnide - Talde TV __- 

Where installations or improvements in the discharge 
quality are eepedted, the values presrmted in Table IV represent 
the daa on an outfall by outfall basis. Where no change in the 
discharge data is anticipated, the data are combined and are pre-
sented for a given production area.. 

For the coke-plant sewers, viz, GW-1 through GW-4, it is 
projected that with improvements that one-half the ammonia-N, 
phenol and c'yanide, in the present discharges (January 1975 through 
April 1976 data bese), above lake-quality water will be removed. 
Again lake-quality water (background) is assumed to contain 0.834 
lb ammonia-N, 0.008 lb phenol, and 0.033 lb cyanide per million 
gallons. Thus, the projected gross mean values were calculated 
as follows: 

*Present gross mean less background — ..e + background = projected gross mean 
2 

The pr:Klected gross daily average and gross daily maximum were cal-
culated by asfiuing the same statistical distribution and vari-
ability as noted with the gross data for present discharges. Also 
included in the projections for the coke-pIent area was a discharge 
of 30 million gallons per day. (mgd) of cooling water (background) 
needed for projected future coke-production. Here, with the coo)ing 
wafer, because the variability and distribution of the data are not 
known,.the ammonia-N daily average and daily maximum were estimated 
by multiplying the mean by 1.35 and 1.9, re:3pectively; for phenol 
and cyanide the daily averages and daily maximes ;are estimeted by 
mu l tiplying the moan by 2 and 3, respectively (Table 3V). 12 f 1 1 

The projected data pre:,entea here for GW-5 are presented in 
Oetail in a following sectioa on alkaline-chlorination of LP recycle 
water. 
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In the BF nonprocess-water area (GW-G and 7), no change 

in these discharges in expected, except for the inclusion of 57.0 
mgd of BF cooling water formerly discharged through GW-5. It is 
assumed that. this added water is lalze-quality water. The daily 
average and daily maximums were calculated, as above, with the 
cooling water in the coke-plant area. 

In the sheet and tin area (ST-17), facilities arc to be 
installed to reduce the discharge of phenol. From experience in 
other such installations, it is expected that the 22.5 pounds of 
phenol presently discharged through ST-17 will be reduced by 18 
pounds. The daily average and daily maximum. for phnnol were calcu-
lated, as before, by multiplying the mean by 2 and 3, respectively. 

Last, the remaining discharges (77'.,9,107,11A,13,14) are 
assumed now to contain only lake-quality water. Again, the daily 
averages and daily maximums were calculated, as above, with the 
cooling water in the coke-plant area. 

The gross data for the total of the discharges are a suT,-
mation again of the data for the individual outfalls. 

A comparison of the present discharge data (presented in 
Table i), total of the discharges vs PRR, shows that the data are 
dissimilar. For example, the ammonia-N mean at the PRR is larger 
than the mean for the total of the outfalls whreas the reverse 
is true when the phenol means are compared. Therefore, for the 
projected data at the PRR to be comparable to that of the total 
of the discharges, it was necessary to make cerLain adjustments. 

For ammonia-N, the mean, daily average and daily maximum at 
the PRR were greater than the total of the discharges by 895, 928, 
and 931 pounds, reSpectivoly. Thus, to calculate the projected 
ammonia-N data at the PRR, the values for the total of the dis-

charges were increased by these respective amounts. 

However, the lower means, for instance, for phenol and 
cyanide at the PRR compared to the total of the discharges might 
be expected, in part, because of degradation. .Therefore, for these 
two paraeters, the adjustment was only a percentage of the differ-.  

once noted, e.g. 

Phenol, mean (total of clicharcfen) - phenol, mnan (PR)) 
Phenol, mean (tot:.11 ot 61:7,cha*1:90,0 

237-122 r--  48.5% 
237 

9  (' 
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Cyanide 
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.1nus, for phenol and cyanide, to calculate the data at the PKR, the 
data for the total discharges were decreased by the following per- 
centages: 

Mean Daily Alien:me 

48.5% (-) 24.25% 

36.6% (-) 18.3 % 

The daily averages were decreased by only one-half the percentage 

that the r:ins were decreased because of the.uncertaintics in the 
data distribution and variability. Because of uncertainties in the 
distribution of the data and variability in the data, no adjustments 
were made to either daily maximu. 

The net data for the total of the discharges and the PRR 
- were ci7.1cu1ated in the manner described above (see description under 
the present discharge section).. 

Total Suspended Solids 

The total suspended solids .(TSS) data for the outfalls remain 
the same as the present discharge except for CW-5. For GW-5, a de-
crease in TSS as a result of recycle has been covered in a latter 

section on alkz,,line chlorination. However, the additional 
30mgd cooling water in the coke-plant area ( -1(1 the 57.0 mgd cool-
ing water previously dischrged through C7-5 , ust'be accounted for. 
These waters are assumed to be lake-quality water end, therefore, 
contain 41.7 pounds TSS per million gallons. The projected. mean 
TSS data are compiled in Table VIII. Also included in Table VIII 
are the projected mean values for ammonia-N, penol and cyanide 
(from Table IV), the mui values for all parameters for GW-5 (from 
Table VII), and the moan values for sulfate, chloride and .r_luoricle. 
The sulfate, chloride, and fluoride values (excluding those for GW-5) 
are based on very limited cL...ta from 1971 through 1974. 

Chloride and Sulfate Waste Loads in Gary CW-5 After Alkaline 
Chlorination of Wastewater from Blast-Furnace-Gas Scrubbers in 
Recycle Operation 

Since a typical recycle water is not presently avai3ab3c 
from Gary Works blast furnaces, a projected composition (Teble V) 
was estimated, based on the composition of South Works recycle 
water, and the known current amfflonia, cyanicir,, and phcnol cunte,nts 
of the present unrccycled wdsLow,Itec at Ci,cy Works. The proiected 
composition was based on an anticipated hiowdown of 4.0 million 
gallons per day. 



The chlorine-consumption equations for most of the major 
constituents in blast-furnace gas-scrubber water are given in 
Table VI. The chlorine demand for the projected bloWdown was cal-
culated by using the chlorine consumption values, for the individual 
species given .in Table VI. It was ass=ed that an addition 10 per-
cent of the calculated total chlorine used, base7d on known chlori-
nateable species other than ammonia, would be consumed by other 
unidentified oxidizable species in the blowdown water. 

Chlorine consumpticn1 values were calculated for a blowdown 
having a long-term average N113-N content of 3222 pounds per. day 
(Table VII), or 'a daily average (L-4) NH3-N content of 4320 pounds 
per day. Also included in these tables are the corresponding chlo-
ride and sulfate waste loads that would be carri,ad in the effluent 
in each instance. 

---- • -- 
Chloride (678 mg/1), sulfate (302 mg/1) and suspended solids 

(50 mg/1) values projected for the Gory Works blnl'jown are base-5 on 
the quantities present in South Works' blowdown ;ator. The fluoride 
value (16 Lig/1) is based on five pieces of data irom GW-5 over a 
period from 1971 through 1974. 

The mean levels of ammbnia, phenol, and cyanide in the dis-
charge are based on estimates from preliminary bcnch-scale chlori-
nations of typical South Works' blowdown wailers. Daily averar -
and daily maximums for these components were calculated based on 
the existing statistical distributions in GW-5 outfall water. 
Fluoride ion is projected to remain at IG mg/1 in the discharge 
water because it is not expected to be affected "ny the chlorination 
reaction. The nuspended solids value of 10 mg/1 is based on the 
best estimate for current filtration technology. In the case of 
both fluoride ion and suspenOed solids, the daily average and the 
daily maximum for each were calculated by multiplying their mean 
values by 2 and 3, respectively. 

The chlorides and sulfates in the projected discharge are 
derived from two sources. The chloride and-sulfate originally in 
the recycle blowdown before chlorination are conaY:ted to daily 
averages and daily maximums by the use of the factors 2 and 3, 
respectively. Additional chlorides and sulfates are formed in the 
alkaline chlorination process, and these are statistically treated 
by assuming the same distribution factors that ammonia has for the 
daily average and daily w.xiEtnil. As a result, sulfaicn and chlo- 
rides have hyblid factorn. The projected dincharga 
data are presented in TaIlle VII. 

1 2 13, 
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Sur ..Ation of Data  

Finally, a summation of all the data, both present and pro-
jected, are presented in Table TX. Compc.red in the table are the 
data for the total of the outfalls with that at the PRR. Both 

. gross and net means, daily averages and daily maximums are presented. 

The ammonia-N, phenol and cyanide data are taken from 
Tables I and IV. 

The present TSS data are taken from Table II. For the pro-
jected TSS data, it was assumed that the distribution for the present 
data also applies hero. The projected gross mean of total of the 
outfalls represents a summation of the data for the individual 
outfalls (Table VIII). Starting with this projectr:d gross mean, all 
other projected gross data are ip proportion to that for t.:)(2 
present discharge. For the not values, the projected net means 
were first calculated and, then', the rest of the net data were 
proportioned to correspond with the presi,;nt net Dverage and maximum. 

Finally, because of the paucity of sulfr'te, chloride and 
fluoride data for the present diseharg,?., no effort was made to 
show a difference between the present and the projected data for 
sulfate, chloride and fluoride. Nonetheless, projected mean val-
ues (gross and net) for these parameters were developed (Table 
VIII). Because of the paucity oT data and uncertainty of th 
disfrihutions and varlabilaies, the dai1y ave;:agcs an daily m:;%i-
muco were estimated by multiplying the means by 2 and 3, respec-
tively. It was ar.sum.id  the data for the total c-utfalls and for 
the PR:7\ would be the sme. 



Table.  
Present Discharge Data for Gary Works 

Gran  

Plow, Gross,?r 
--- ]b

/ " 
Phrnol, lb/day C.12.12_11._....--_ 

D .. t.: , ........r^ rcfl .....- 
Net-. me:-.n Dai-..v Avc: ,;•.;.L.y Max Mean 

7'r.ilv Av9.  2.1.1Lly Max 
Mcan r,-e_i_.1yJZ Da.:_v ____...____- 

G-4-1 
31.2 Gross 273 q,c, 593 

7.0 0.1'16.5 31 7.4,v - 22.1 't:/) 45 
rckc Plant Srwc,rs2)  

(002) 

1,074 

Gw-2 14.7 c:ross 277 1...2. 421 563 5.0.64  12.0 / 
22 3.5  ql)  10.5 22. 

' 
124 1.0,6'3 2.1 3.9 1.4 1°k  3.7 

7.4 ' 

010) 

$ (07) 3.5 Gross 37 /II, 71 

1.4 Gross 5 . 4 15 30 0.1,Dc°0.9 1.9 
0 0.9 

0.1 1:5 0.4 

' (01) 

BF rrec:sss Water2)  

c7-- 
4320 6,195 

3394 4750 7,073 

5 61.0 Gross 3222 
160 . , 243 365 

•• . 

r F ;;;_•rprocesr.,  WtC 

C.  7- 5 
) 

(019) 

3) 

 

93 1.5 • 

34 0.4 601'9.8 

4.5 

1.2 

2.5 • 5.0 

0.9 01°C  1.8 

7.5 

 

2.9.0 Gro.ss 49 66 

22.3 Gross 18 ,01 24 

2.7 

Stcrl Prod=tion, 
Dr..: rtna Str..:ctural Mi11s3) 

.4 

anc.1 9 123.8 Crosc; 255
,2
4 350 ' 496 35.7  Di 71.4 

(.,.;., 021) 

. 

(C.Z) 129.3 Gross 216 0 1,  295 
408 2.7 061/5.4 

9 0. 
 for 

cw-L3 3.6 Gross 5  ..17 7 2 ,- 0.4 

J 
1:32)  

2.0 Gross 3 ,/7 4 6 0.01 0
60.02 

0 

(:73.) 

• 

107 12.9 ,0 25.8 39 

3.1 10.3 21.5 32 

0.6 0.2 , 0.4 

0.03 0.2 0  0.4 



Table I (cot') 

Present Discharge Data for Gary Works 

— Gr °ut5 — 

Flow, Gross or Arnonia-N, lb/dav 
Phenol; 111./2112/ 

Cyanide, lb/2LTE______ 

Discharc^ mc.d 
— — 

Moan . Dailv Avq Daily 1‘.ax r"4 1v Avg Dallv Mean Yoa.
, Avg RILLy_211 

7.5 

Sh^et .7.nd Tin3)  
57-17 32.5 Gross . 50 , 68 

(.1) 

Total of Discharges4) 452.3. Gross 4414 6225 

Net 4037 5693 

PP.R2) 447.4 Gross 5309 7153 • 

4936 6415 

94 22.5 IV. 45 
68 2.5 , 

Du 
5.0 S ' 

% 

9,211 237 400 633 3437 4858 7,238 

2,424 233. 393 622 3422 4°37 7,204 

10,142 122 242 471 2178 4357 7,669 

9,422 118 236 649 2163 • 4327 7,315 

1.Net 
 mcan calculated by assuming that lake-quality water contains 0.834 lb N'03-N,' 0.008 lb phenol, 0.031 lb cyanide per 

million gallons. 

2. 
Data rtTrescnt the period, January 1975 through April 1976. 

3. 
nTans based on Combinatorics data. The ammonia daily averages and daily maximums calculated as 1.35 x mean and 1.9 x mea 

rer:r..9ctively. 

For phenol and cyanide, the daily averages and maximums wore calculated as 2 x mean and 3 x can, res.pecti• 

4. 
cross data repreent a summation of the data for the individual outfalls. 



Table II 

Present Suspended Solids Discharge Data for G:try Works 
Gron'l Calumet River Outf:tlls 

Discharge 
Flow, 
mqd 

32.7 

15.3 

3.58 

1.62 

63.9 

Gross or 
Netl)  

Gross 
Net 
Gross 
Net 
Gross 
Net 
Gtoss 
Net 

Gross 
Net 

Susnencled Solids 
can Daily i‘ve 

4,673 0 7,885 
3,309 5,563 
2,107 il 3,314 
1,469 2,311 

457 6 1,040 
308 701 
226 ii 499 
158 349 

9,1(2 14,310 
6,497 10,116 

111/0av2)  
•Dai3y MAK 

13,040 
9,234 
5,384 
3,754 
1,977 
1,332 
938 
656 

23,050 
16,345 

Coke-Plant Sewers 

GW-1 
(002) 
Gw-2 
(007) 
GW-3 
(010) 
GW-4 
(015) 

BF Process Water 

GW-5 
(017) 

BF Nonprocess Waters' 

GW-6 35.0 Gross 3,996 r4 6,737 17,990 
(18)  Net 2,536 4,276 11,417 

' GW-7. 36.9 Gross 4,192 14 8,715 15,770 
(19)  Net 2,653 5,515 9,980 

Steel Production, Bar and 
Structural Mills 

• 
GW-7A and -9 166 Gross 9,825 11' 18,540 32,520 
(020,021) Net 5,405 10,199 17,690 

cw-10A 38.3 Gross 5,944 0 9,146 14,510 
(028) Net E 4,347 6,69 10,612 
GW-11A 82.8 Grocs 12,160 IS 21,460 37,300 

(030) Net • 8,701 15,366 26,707 
GW-13 6.24 Gross 545 160 1,395 2,758 

(32)  Net 285 723 1,442 
ST-14 1.65 Gross 374 VI 767 1,424 

(33)  Net • 305 625 1,1c) 

Sheet and Tin 

ST-17 .25.3 Gross 3,181 I 5,091 6,365 

(34)  Net 1,826 2,922 4,802 

Total of Dischars3)  449.3 Gross 56,842 98,899 175,026 
Net 37,605 65,.413 115,333 

mut 474 Gross 52,270 88,S20 115,045 
Net 32,504 55,046 71,540 

1: Net mean calculated by acnuming that lekr.-quallty water contairx 41.7 lb sponded 
solids per gallonn. Net  deily average (Inc; daily maxim.Am cz.lculatc,d by 
using groJs v,ilno ratios of the daily averrga (or daily ma%Imm) to the man. 

2. Data represents the period, July 3974 through June 1976. 

3. Data, represents a summation of the data for the indiv3dual 



seao. a inat..11,0,06.te .^01,74......00•00.1.04.1....,.t • I An... • • fov.n.,41.%A.0.4,1,-. 

qa,wr,rs (1,2,3,4)3)  

Wai-enrs 
F ProceZ5 (5)3)  

Gross Flowr 
mcd or 

50.8 G.ross 

53.8 Net 

61.0 Gross 

61.0 Net 

50.3 Gross 

50.3 Net 

257.7 Gross 

257.7 Net 

nn+, for wort.,--ro,na Cn . 
River Outfalls 

/ ',
7et crslcuirtted by ass-..r.13ng tha lake-curtlity wa'.-er contains 0.834 1b NH3-N, 

..... 0.033 lb cyanide, and 41.7 lb suspended solids per million gallons. 

4. T1-4-
a r-,arecnnA•s the period, July 1374 through June 1976. 

3. Data --(sn:-
s the period, January 1975 through Aaril 1976. 

4. -:::-:.,-::, n:-.r.,
nol an-1 cyanide based on Con.binatorics data. 

.) 
Calc-21atei. 

32.5 Gross, 

32.5 Net 

452.35) Gross 
452.35% Not 

447.45) Gross 
447.45) Not 

Non----,=.ss Waters (6,7)4)  

Steel p-oduction, Bar and 
St-ur.t”ral Mills 

(7A,9,10A,11 A,13,14)4)  

an;." Tin (17)4)  

14.1 12.5 

13.7 10.8 

160 3,294 

139.5 3,392 

67 1.9

25 

3.4 
1.5 1.7 

38.6 24.1 

-/V 
nr r .D 15.6 

Phenol Cyanide, 
Mean, Mean, . 

1')/cINT lb/day 

Suspended Solids, 
Ma: 
lb/da:

2) 

3,181 
. 1,826 

56,842 
37,805 • 

32,270 
32,504 

0.003 lb phenol, 

2.5 
1.4 

3,437 
1,422 

2,173 
2,163 

.Mean, 
lb/day 

592 
550 

3,222 
' 3,171 

483 
268 

7,463 
5,244 

. 9,162 
6,497 

' 8,188 
5,1 39 

26,848 
19,049 

50 22.5 
23 22.2 

4,414 237 

4:037 233 

5,309 J. 

493 , 6 3 



104 

160 

22,61 8 . 

1 0,075 

534 

Table V. 

  

Project.._ Composition of Gary.Blast-rurnace Gas-Scrubbers Wastewater 
(Based on a blowdOwn of 4.0 million gallons ocr day) 

_ 

Component 
mop lb/day 

- - 

Ammonia-nitrogen 
97 3,222* 

Cyanide-Total 
6.2 208 

Cyanide A** 
4.2 140 

Thiocyanate 
30 1,000 

Sulfide 
3.) 104 

Sulfite 
1.6 52 

.Thioslalfate 
6.2 208 

Iron .(ferrous) 
3.1 

Phenol 
4.8 

Chloride 
678 

Sulfate 
302 

rluoride 
16 

Suspended Solids 
r 

* Long-term average ammonia load; daily avorc.ge  (L-t) 

4320 poun,as per day which is eguiwdent to 129 no/1 of 

ammonia nitrogen. 

** Cyanide amenable to chlorination. 

•••• 
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Table VI 

Equations for Chlorine Consumption in. the Alkaline 
Chlorination of Various Wastewater Components 

Mmonia-nitrogen, 7.60 lb C12/1b 

2NH..3 
 + 3C12

.4- 2 
N, + 6C1-,  + 61120 

_Cyanide, 6.82 lb C1 2/1b CN- 

2CN-  + 5C12 
+ 120H-- 2 + 10C1

-  + 2CO3 
 = + 6 2  11,0 

' - 

Thiocyanatc-, 6.72 lb C1 2/1b SCN- 

.- 
+ N2  

Sulfide, 8.83 lb C1211b S=  

S=  + 4C12 + 
4- 8c1-  4.  411

2
0 

Sulfite, 0:89 lb C12/1b S03=  

po3=  4. C12  4- 2011-----so4?-' 4- 2 Cl 
1320 

Thioulft , e 2.53 lb C12/1b 8203' s 

+ 4C12 
+ 5112

0 + 8C1-  + 10H
+ 

'72 3 

Iron (ferrous), 0.63.  lb C12/1b Fe4.
-+  

2 Pe (0II) 2 + C1.2 
+ 2011-----.-2Fe (OH) + 2 Cr 

 

Phenol, 2.26 lb 012/1b 

C
6
11
5
oa 4- 3012 

C OH 3iin 
3 2 6  

+ 2CO
3
= + 22C1- + 1. 41120 



Daily Maximum  
lb/day mg/1 Mean D 1̀1.1)7.2L?raU 

lb/dav 

,67 2.0 
64 1 .9 

• A.7ronla -Z,Itrogen 

I:est 

S7 2.6 127 3.8 

83 2.5 122 3.7 

2.7 
2.7 

'0.03 
0:06 

4.2 0.12 
4.2 0.12 

Phrsnc,' 
Gross 1.8 0.05 

1:ct 1.5 0.05 

1.3 42.6 
42.5 

1.3 89.7 2.7 
2.7 1.3 89.5 

Table VII 

Projected Discharge at Gary Worl.:s Blast-Furnace Outfall (GW-5) 
With Recycle, and with Alkalinc:Chlorinatf_on of Dlowdown  

(4.0 rcjd ficw) 

12,455 373 23,339 Od3 
rocs 34,797 1,043 

11,537 347 21,660 650 32,328 959 

32 ,168 1744 . 92,222 2,764 135,128 4,051 

57,801 1,733. 912 9C4 2,755 1 34,098 4,020 

34 , 16 1,068 32 1,602 48 

529 15 1,053 32 1,537 48 

334 10 658 20 1,002 30 

167 5 334 10 501 15 

su7.fato 
Gross 

•••••••••rn •,•••••••,0, ••••••••••,•• 

Cvan:'d • 60.2 
60.1 

Chlor2 d,N 
Gress 
nzt 

Fluoride 

Su:-.2rnded 
G-oss 



en^-half.of ammonia, phenol, and cyanid,* above lake-quality water removed in coke-plant discharges.). 
 

Table VIII . 

Proiected Discharae Data for Gary Woiks--Grand Calumet River Outfalls  

(BF recycle with alkaline -chlorination blowdown treatment: treatment facilities for ST-17. 

nischarge (Out fall No.) 
Flow, 
mefl 

Gross 
or Net')  

NH3-N, 

1=‘,  

Phenol, 
Mean, 
lb/v 

Cyanide, 
Mean, 
1p/day._ 

Sulfate, 
Mean, 
lb/day2) 

Chloride, 
Moan, 

lb/ctav2) 

Coke Plant (1,2,3,4)3) 80.3 ' Gross 391 6.3 ' 11.8 18,323 8,155 

20.8 Net 314 5.7 9.1 802 742 

BF Process Water (5) 4.0 Gross 67 1.8 42.6 12,455 53,168 
4.0 Net 64 1.8 42.5 11,537 57,801 

Pr Nonn-ccess Water (6,7)
4
.) 107.3 Gross • 153 2.2 . 9.1 25,313 13,237 

107.3 Net 64 1.3 5.6 1,721 3,256 

Steel Production, B.ar and 257.7 Gross 215 2.1 .8.5 69,147 28,828 

Structural Mi!ls 257.7' Net 0 0 0 ' • 13,257 5,187 

(7A,9,19A,11A,13,14)
5) 

Sheet and in (17) 32.5 Cross 50 4.5 2.5 • 45,807 21,955 
32.5 Net 23 4.2 1.4 33,760 13,973 

Total of Discharges 4E2.3 Gross 858 17.1 69 171,045 , 130,343 

42.3 Net . 406 13.2 53 66,137 25,959 

Cala. PR ridgo 452.3 Gross 1703 8.8 44 171,045 130,343 

482.3 Net 1301 4.9 . . 28 65,137 85,959 

.. 
Fluoride, 
Mean, 

lb/dav2) 

Suspended 
Mean, 
lb/dav 

Solid 

137 8,714 
• 29 5,244 

532 334 
529 167 

207 10,565 
62 5,189 

1,182 28,848 
'838 19,049 

CA) 
0 

1,206 3,181 1 

1,153 1,825 

3,266 51,642 
2,521 ' 31,475 

3,266 47,488 
2,621 27,062 

1. Net calculated by assuming that lake-quality water contains 0.834 lb N!3-N, 0.008 lb phenol, 0.033 lb cyanide, 217 lb sulfat 
91.7 1'1 chloride, 1.33 lb fluoride, and 41.7 lb suspended :solids per million gallons. 

2. ',lased on a 1.-city of data for period 1971 .through 1974, excluding G-S. 

3. InclUdes 30 mgd lake-quality water for projected future coke production. 

4. :ncludas 57.0 mgd cooling water (lake-quality water) prow:ow:1y discharged through GW-5. 

5. .7,saumed lake-quality water for all discharges for ammonia, phenol, and cyanide. 

Ceifidc.ntial 
Fcr vse w7thin United States Stect 

by author:zed Personnef only 
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1,0 1.1;TODUC'fION 

•

-klis proposal is in response to a- request from United States 
. . 

\ 

St 
,c.!(::1 Corporation, Pittsburgh, Pennsylvania. The assumptions 

1.recommendatio1s contained herein as regardst to sampling \ 

.(.
.1 ronasurement locations, techniques and data analysis have 

1 
1 

1 developed on the basis of discussions with United States . . 1 

',.(.:0 cnvironmental.porsonnel and subsequent-site visits by 

1J:,1,C0 Environmental Sciences personnel on 2.1,pril 13 and luigust 

i 

, 4, 197G. 

7t 3:s unaerstood that ad ton 
data and/or information per- 

\ 

i.
,nt to the site, but Un1mown OY vnavailable at the time 

1 

t.,3; c:tocw-acnt war; prepared may nc-cessitac oodificatiow; to t 

zI.Jrc.,
. the proposa efforts result in a technically valid and 

(..c.,I;Acally feasible investiQation. These modifications, \ 

. 
vill be incorporated, as lautually agreed by NALCO E. S. \ 

united States Steel, prior to the in 
of -the prograla. 1 

i 

It is NALCO E.S. intent to render the necess:try servicos ancl 

, vs reqvlired, to accomplish the objectives of this in-

on as stated in Section 2.0 of this proposal,. Ve pro- 

to conduct the program :in as cidient manner s possible, 

with our de=ns for rccurecy ana 

, 
. 

• 

N' yr ; 
; 1.0  • 

\•. • ; 

o 
• 
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2,0 ONECTIVES 

111,
- o)Djectives of the investigative program as descril-wd in 

ec
Lail in Section 4.0, Scope, of this proposal are: 

2.1 TO determine point source origin (s) of any or al3 

of the following specified contaminants; Total 

Suspended Solids, Phenol, Il.mmonia, Total Cyanide, 

.and Oil and Grease detected to be present in each 

of the three (3) Coke Plant waste discharges, 

c--2 and GW -3, to the Grand Calualet River. 

2.2 To determine point source o-.:ligin(s) of any or all 

oil the following speciLieei contaminants; Total 

Suspended solia5, Phcnol, 
r:jotza Cynf_de, 

mDel oil and Grease detc2cteci to present in 

Sinter Plant No. 3 waste 0._isehre, GW -4, to 

Grand Calumot River. 

2.3 'To deterninct the total flow volume of each of the 

.
individual waste discharges in 2.1 and 2.2 above, 

GV-l„ G7-2, GW -3 and Gil -4, respectively. 

2:4: To determine the proportionate flow'volulo.s con-

tributed by each of the major laterals entering 

each individual waste di:::charge. 

2.5 To establish.total contaminnt dischnrgc loadings 

fox e7.1ch im,21.1vidual specified contim.nt 1if-;ted 

in 2.1 and 2,2 ahovc!. Contapain:nt discharge 3oadTi 

yin he d(Acrmined frolA the obt.ainiA via flo...! 
r 

I", 1\1. : ! 1 . 

or; 
, 41. 



Attachment 1  

t Enninr..c.ric..0 Corrirry...rce 1)!Jza North B!(.1(j. 
Pcf , • . - CV," 2031 Sprtr :g Road, 03L Br....7.1K, Illinois 

110:ece S. Hent, Jr. 
Vice President 

August 2, 1976 

(312) 887-411I 

Mr J. C. Dickinson 
Ilanager - Design Engineering 
United States Steel Corporation 
GOO Grant Street, Room 810 
Pittsburgh, Pennsylvania 15230 

Attention: Mr. O. M. Maide 

Subject: Proposal for Engineering Services BD-90 
Cary Works Water Quality .Control Project 
United States Steel Corporation 

Gentlemen: 

In response:to your letter dated July 29, 1976, Brown & Root, Inc. is 
pleased to present this proposal to provide engineering services for 
the development of your Water Quality Control Project in the Blast 
Furnace Are:. at Gary Works, Indiana. 

I. SCOPE OF WORK 

A. Phase I  
- • 

Brown & Root, Inc. will perform "pre-authorization" engineering 
and design work to develop an estimated total 
.for the blast furnace water recycle system as 
flow diagrams and plans numbered: 

..• • 

installed cost 
shown on your 

L-6025-3-2 .5-10-76 
L-6025-3-3 5-14-76 
L-6025-3-4 5-18-76 
L-6025-3-5 5-21-76 • 
L-6025-3-6 6-21- 
L-6025--3-7 6-24-76 
L-6025-3-8 6-28-76 
L-6025-3-9 6-24-76 
L-6025-3-10 6-14-76 
L-6025-3-11 6-18-76 

- 



United States Steel Corporation 
Gary Works Water Quality Control Project 
Proposal BD-90 
August 2, 1976 
• Paf,,, - 2 - 

This work will include design calculations, preparation of 
process control diagrams, piping and instrumentation diagrams, 
block and flow diagrams, mechanical flow sheets, electrical 
single lines and the necessary general arrangements, plans 
and sections required to obtain material quantities for 
• estimating purposes. Work will also include preparation of 
. specifications for major items of equipment to obtain pricing 
information and an estimate of utility requirements. 

• 
B. Phase II  

Brown & Root will furnish "post-authorization" engineering and 
design work required to prepare construction drawings, remaining 
equipment specifications, bills of material, construction/ 
installation specifications, vendor approvals, preparation of 
operating and maintenance manuals and as-built drawings. 

II. PLAN OF WORK 

A.-  Schedule 

1. Phase I  

To perform the "pre-authorization" engineering as outlined 
in the scope of work will require approximately 10 weeks 
to complete from the date we are authorized to proceed. 

2. Phase II 

Based on information from equipment suppliers, we estimate 
• the post-authorization engineering will require approximately 
7 months to complete. During Phase I of the project, a 
definite schedule for Phase II will be-developed and will be 
correlated with construction schedules. 

B. Performance 

Upon acceptance of this proposal, the project manager and lead 
personnel from each discipline will meet with United States Steel 
Corporation personnel to review scope of work and exchange in-
formation necessary to commence working on the project. 

•• 

• • 



United States Steel Corporation 
Cary Works Water quality Control Project.  
Proposal BD-90 
August 2, 1976 
Page - 

A definitive schedule of work will be developed that is 
acceptable to both United States Steel and Brown & Root. 
Administrative procedures that are to be followed throughout 
the course of the project will be established. A site visit 
to Gary Works must be made by key personnel as soon as possible. 
To expedite the project, we suggest that Drown & Root be allowed 
to obtain reference material direct from Gary Works. 

Having completed the necessary design calculations, field in-
vestigations, layouts, flow sheets and schematics, a funding 
estimate will be prepared in sufficient detail for corporate 
use in pricing, obtaining funds, permits, and approvals of 
schedules for execution of the project. 

The project manager for Brown & Root, Inc. will have complete 
responsibility for the project and all correspondence will be 
directed to his attention. 

-We estimate Phase.  I of this project will require 4760 manhours of engineering, 
drafting and support time at an estimated cost of. including 
non-labor expense. At this time, we do not anticipate working overtime 
manhours on the project. However, should an emergency -arise where overtime 
would be required, with prior approval from USS, it would be billed in .  
accordance with procedures outlined in our commercial terms. 

An estimate of manhours and costs for Phase II of this project will be sub-
mitted when sufficient information has been developed during Phase.  I to 
present realistic values. • 4 

C. Additional Details 

Phase I of the project will require an estimated 40 drawings and 
approximately 4 specifications. • 

We estimate it will require 12 to 15 trips between our Oak Brook 
Engineering Office and Gary Works during the course of Phase I, 
at an estimated cost of non-labor charges per round trip. 
However; actual cost will be in accordance with the attached 
Automobile and Other Transportation Services - Pricing Schedule.. 
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2. lieat Exchalw.cr, EvanOrator, Condenser Circuit for Electrolyte 
.Recirculation System on the Three Tinnin:4 Lines: Currently the 
evaporators have centrifugal typo ent-tainTent separators which 
are not doing an adequate job of collecting phenolsulfonic acid 
and tin. They are to . be replaced by more efficient mesh type 
mist eliminators. In addition, contaminated steam from the evap-
orator is condensed in an cductor condenser. Some of the condensate 
is returned to the recirculation system by way of the dragout rinse 
tank, and the overflow goes to a collection system:" The problem is 
that contaminated condensate in the form of phenol is entering the 
collection system. Boynton is to redesign the condenser circuit 
to separate phenols and.  steam and to return the contaminants to the 
recirculation tank by way of the dragout rinse tank, and direct 
steam condensate to the collection system. 

Process desisn for both of these systems will be by U. S. Steel and the 
tinning lines are shown on a preliminary flo balance sheet titled 
"Contaminated Water Treatment Facilities, ElectroJytic Tinning Lines, • , 
Gary Works, Waste Water Treatment Item No. V. It is assn.-led that the 
design will be an adatntion of a similar project which was successfully 
installed at the Irvin Works. Boynton has receivcd a. copy oE the Irvin 
Works piping drawings for reference. A siLilar flow sheet will have to 
be developed for the tin-free line. 

Pickling Lines Proress at the West Mills 

Steel is pickled at two locotions In the West nlIs by a hatch prncess. 
At each location, there is a series of acid, lime dip, a.nd rinse water 
tanks. Currently, spent acid and rinse water are drained by w;.,..y of a. 
combination siphon and gravity collector system to a holding pond. 
Underround seepa.ge  from the pond is finding its way to a nearby sewer 
and contaminating it. U. S. Steel intends to eliminate the xognire.ent 
of using the pond. Boynton is to reclesigu the system and separate it 
into a waste acid system and a rinse water system as fello:7s:. 

1. Waste Acid :Wstcm: Waste acid is to be pumped from the north pickle 
line to the drain collector for tha south pickle line. The drain 
collector for the south pickle line is to be intercepted and directed 
to a two cell 120,000 gallon holding tank. Waste acid will be pumped 
from the holding Lank to tank trucks for disposal at another location. 

hine Water System: A collection system and sump and punps will be 
installed at both lines for Collecting rinse. water. Rinse water will 
then be pumped by an overhead piping system to a new manhole with a 
weir overflow to C--J.2 Sewer. 

12652 
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• The new system is shown on d marked-up print of drawings C-0358002 
and noted as Alternate No. 4.. 

Boynton personnel have made a field tripso'n. August 16, 1976 with 
Mr. B. Sutton of Pittsburgh Design and Messrs. C. Watt and R. Hufmann 
of Gary to inspect the electr9lytic'tin-aing lines and pickling lines 
at the West Mills. 

. Scope  of Services to be Furnished by BoYnton 

Boynton has received and reviewed a copy of-the U. S. Steel Engineering 
Services Menorandum relative to Water Quality Control Projects. The 
memorandum defines the Scope of Engineering Services for Water Quality 
Control Projects. The vo:.-k consists of co.:-:;pletc pre-authorization. 
engineering to establish corporate funding and scheduling requirements. 
Boynton will furnish design and engineering services necessary to complete 
pre-authorization engineering as outlined in. the Engineering Services 
Memorandum, 

We are assuming that electrical and structural drawings end specifications . 
for the. Irvin Works will be. rlade available. We are also assui:ling that 
adequate power is available in all areas. 

'The Engineering Services Memoraudtna also requests a separate proposal to 
cove:: post-Puthorization engineering consisting of construction drawings, 
remaining equip17.ont specifications, B/?' s, construction/installation 
specifications, vendor 'approvals, preparotien of installatien/operation/ 
maintenance - .anuals and as-built eirains. Boynton has includd an estimate 
to furnish post-authorization engineering services, but this should not be 
considered firm at this tira. The folloiug items require develogr:ent 
before a fin::: proposal on post-authorization engineering services can be 
provided. 

O A flow sheet for the tin-free line. 

. Drawings of existing facilities. 

• The electrolytic tinning flow sheet is preliminary and we are 
assuming the.  project will be an adaptation of the Irvin Works 
Installation. Balances will have to be adjusted to reflect the-
fact that two lines have twin evaporators and one has a single 
evaporator, and the tin-free line has no evaporator cycle. 

- 
• The pickling linos also have lLccoating tanks. 'Disposition 

of this waste must be defined. 

6 Soils infomation. 

• U. S. Steel format, drawings procedures or standard specifications. 

6 5 3 
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l'-af.ed on our current knowledge of the projects, the Engineering Services 

!acandum and similar experience with other steel mill clients, Boynton 

1:;1.5 
developed an estimate of scope of the post-authorization engineering. 

All of the factors that effect a firm proposal at this time for post-
authorization are to be clarified during pre-authorization engineering. 
Al that time, Boynton would re-evaluate the scope of work and resubmit 
a not-to-exceed proposal for post-authorization engineering services, 

0:roificati0n5  

have attached a copy of a brochure describing Boynton's qualifications 
to rio:form pipl.ng and water quality control projects and select the related 
c(jup:nent. This is the same brochure presented in the meeting of August 11, 
197G, but updated to include an actual project. organization chart and 
aditional reseEs. 

Ve. yore alSo asked how we would utilize a process consulting service to . 
d(DvAop the job from the U. S. Steel furnished process inforwatien. For .  

th.-2 electrolytic tinning lincs, it is understood that Ti. S. Steel intends 
to furnish all process info=ltion for design. The pickling lines do not 
cee;-1 to involve process development. We therefore do not intend to utilize 
process consulting services for either of these projects, 
• 
Should so:nethiug develop during the project where water quality expertise 
is required we would utilize a firu like Iletz for professional assistzrnce. 

Stettin'? 

P,ased on the assurTtion that the project will start in the irrmediete future 
ye have prepared and updated the qualification brochure to. incluo a pre-
authorization project organization chart showing the key people that are 
to bz: involved. Assuming there is no large delay between pre-authorization 
and post-authorizat!,on services we would continue these same key people 
into tLe next phase, sup'plementig the as required. 

The updated qualification brochure also includes, additional resumes for 
people who appear on the organization chart, but were not included in the 
original brochure. 

r L1TAect Control 

Yoyaton relies on a strong project managment approach with frequent direct 
participation and monitoring by the Technical Director. The project manager 
As re.sponsible for the quality, cost and :time elemonts a1 the project. The 
Lttaehd brochure describes in more detail the tools which are used to aid in 
Lao control of a In: We have also enclosed Exhibits I through IX which 
are of forms that we use for scheduling, dr.i n and cost control, 

(1 1 t (-To) t Ii rod c:onf. (n: enc We have a L;(.. d E.:dab-it X 

"Ich zlre f] ow ;:hects indieotiu how let ernal and eorru...pondenee 
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Time Schedule....,  • • 

We estimate that we can perform the pre-authorization engineering services 
In a period of four months aftor receipt of authorization to proceed. This 
acisumes that six weeks will elapse from the time we deliver specifications 
to U. S. Steel until we receive unpriced copies of bids for technical 
evaluation. 

We have attached Exhibit XI which is a schedule showing completion of the 
pre-authorization cogincerinz in four months. 

We estimate that we can perform the. post-authorization engineering services 
in a period of six months after receipt_of.autherization to proceed. 

We have attached Exhibit XII which is a Boyeton Manpower Utilization Forecast 
broken down by discipline, In the key dicipline of mechanical, we are 
showing an excess of 4 to 5 enincer3 and draftsnen in the period of Septeer 
through D:7.comber with adequate sunport available from structural and 
This should be More than aequate to handle the pre-nuthoriation services. 
It indicates that we can also hsndia the post-authoriatjen scrvices without 
difficulty. 

Yea Proposal 

For the. perforance of Pre-autborizotion Engineer:Ing Scl:vices, the Boynton 
Engineers Division of Lester B. Knis.;ht & Asocial:es, Inc., is to be co:I:poi:-
sated at average charging rates slio;m. in 11.11i1;it XIII, It is estima ted 
that the services to be por;or,:.:L,d will not exceed 3,055 ran-hours or . 

• without your prior approval. This breaks den to 2,3.64 114x1rs 
or . for Lhc electrolytic tinning lines and 691 hours or 
for the Vest Mill pickling facilities. 

We hnvc attached Exhibit XIV, a Drawing List, Exhibit XV, a Specificatien 
List and Exhibit XIII, a Fee Brea1:0,0mA to support this proposal. 

Invoices are to be submitted monthly in accordance with actual time spent 
on your behalf of this project. f 

! 

Loynton Engineers Division of Lester B. 1Ight & Associates, Inc., shall 1 
rvn:ler the services Jn accordance with generally accepted engtnacring 
practices and nakes no other warranty, either expressed or implied. i 

1 

You will juderanify and hold us harmlos fo7 any cleiTno of othe•fs for 
i 

Personal injury or death or loos or dnpage to property arising out of or 

1 91-  ',"•• i.‘ , 
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in connection with the work performed hereunder unless such claim arises 
from our active uegligence. 

We look forward to working with you on this most important project and are 
prepared to start work imcdiately upon your authorization. 

Very truly yours, 

JAR/bb 

(DE-)606),  

)3 0 Z': '1' () rT E Cl >)7, E 
(wethlovi or t.C.t..11.11 tilittAkt It, 
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At a (-,Iyint 13 

3. 8 , 1976 

C:-.5.(,.,e,i St&ttes 5t-eal Corporat1on 

6'.,
0 i:ast Grant Stmeet 

Yi*,:burqh, Pennsylvania 15230 

:,.,tntion: Mr. S. V. Curtis 
Vice President, Enineriv,g 

::::•!jt:tc;t: 
Revir-;ion No. 1;. 

 Ifl',LCO LS. Proposal No. 76-224
-C 

Project Consulting Scry3cos 
United S',:ates Stel Corporation ._ 

Gary•Vo 
.- 

Gary, 1..(Aiana 

thc reque5t of Unita. StF,tos StccA Corporation we are hareby 

Ivis;j.ng Page '7 
or a V

re:fernccla popoal to 1..c&d as 

Sc:ci.2/, 4.0 f-:,cone 

out1inc:1 
work F:nd sc):vicc:-.; to 

.;.:$c peroviela bv 

tenTkr-; of this prc*oal to ..

t1c 

 

cbjetivc in Scc.ljori 2.0, a
-!:c. 

4.1 Ccnc,?.:al 

4.11 Vlow Measurcm 
to .0.temine the total -J7.low 

CW-3 wld SW-4 

13Q coicted on a cont3.1'..os 
(2; 

of 
(15) rcpe- 

nontative, 
bnt in .c.1-%)7 

 evt will 1)3 1:;Tilitc(7 

tc)tal of twenty (20) 
on-sitc. • 

4.12 Contz..ninz-!nt SLvAnlinq to deo
.,:..-:r i. ne 

nant 
.J:or ezIcn 

sewo): 

con.r.gir.;t oE 24 hour ce 
r lnpo5.-,itc L;a1:,iplcs fo ;o. 

Of 
Viftet7:n (15) r(T.,..ntativo 6::Ays,* but in v.ny 

\Y( it will bc1 

t'v7,nty (20) 

• days on-situ. 

uf;iwj 

zwLmatic 5iAplinc! 

1;-..1Tdlio to c'.;U.,.b".1. c;:tpo5litc  

1,1enI b CU 
.1!:j.nrj 

1 



rr. s. P.-Curtit,; . • 
Page 2 

United States Steel Corporation 
: August 18, 1976 v!,co President, Engineering 
.-. 

4.3.6 .7%nalyt5cal 1-_st 1-athods, :7,ample handling and - 

preservation p3:
ocedw7e6 for tha spcific con- 

taminant under conidration are py:eficlited 

in Table 2,, 

i: 
The definition of. a representative day .?3.11 have 
, 

to 1.)-
.2: agrec.,.d upon by United States Steel Corporation 

and 17;;ALCO -.E.S,
. prior to commenoing.the on-site work,. 

..- . 

01.,r 6cf31ition f.o-L:. 
 a ropl:ce.ntative day is ii.oited to the following 

con!.;',Ult.f.:;; -
J.) No aNerivo, continl:,ons rainfall and 2) normal or 

tv:i.(..;a1 operations at. the Coke Plant and Sintc:c Plant No. 3. 

°.ch z:l....,
6v3 3..:evIsi0ns to tlie scope (:).

-:: worh n3et7:ssitates an increase 

I n th,.:: total cr.
ost to pc:forla tlL. Gervioc as outlined. 

0,r,7 yevied c:Jot.for poviding the -(tuxoloto serviccs as described 
c.:ion 4.0 of our pl::oposal .3.nel.ucTiing the ):,':,v3.0-:1 outlined a- 

eceed 
Thir; y:evi::icd co::;t :rc,:lectf_; the. 

!...:•:c1..,Aal cots ior .Ci6.itional on-itr,_ labc,r, travca and living 

Then'.:,e.,
:;, equipmnt -5:etal :,7c,:f.s, additionva zrna1ytic;a1 testing, 

J:i.n.,pl,rta-',-..io-1-1 ,•.rf.5 dW,:_a re6x.tion. 
. . 

this 5.::;oy:-matio 
-!..nt fey.' yol,.r i_r:.::Rete nceel. 

any additonal q,,l.::!5 tio:,
.:,s ..z:clga).:(ting our p:oposalt 

-..; .v!al be plcsr..:d to 

 

- V3.1:y t:!-Ally Y°-' 

Young 
section ncad 
Py.-oject Conulting 
VP,LCOnv x

SCY.EriC..2,5 

1 

Jame P, Gravenstreter 
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cr. Ce.11C,14. CON4V1NIY 

August 3.1, 1976 

United States,Stecl Corporation 
600 East Grant Street 
1.ittsburg, PA 15230 

Mr. S. P. Curtis 
Vice Pre33e1/2nt; Engineering 

NALCO rs Proposal No. 76-224
-C 

ProjecL Consultir9 Services 
United Statos Steel CorporcItion7 caYy Works 

Gary, Indiana 

Centlemen: 

We are.p-.!..c.leel to enclose herewith three (3) copies of 
prop3a to provi6e consulting .;(2:%:ViCe.5 

 for U. S. 

Works for your CO! 
 

. • 

1;: :.c th 
cop of; work disessed in more aetai] in 

the c-.:covo.panying prcr:oal inludcs a dealled wa7:
-.vey of 

foux major sewers emanating from the C7
.?..ry 1orS Coe Plcit 

*;:i_nter Plant No. 3, disching into the Grand Caluet. 

3.
iver, Out proposa work involves. ektclnsiVe flow measure

- 

;Jont and detailed analytical tc2sting5 • 

.The total c'.7:t for-poviding the ceiTtplete services as 
6c.c3i1)ed in Section 4,0 of the proposal is estiated at 

.but will not exceed 

We wish to thay:1:-
. U. S. Steel for the opportunity to present 

s proposal for con:.;i0ertion. and are lookin(J forward 

to the sucressful cov.Ipletion O .the pro-jeet. ',Wo will be 

to discus any apect of this. proposal in g-reator 

detail at your convenience. 

Very truly yours, 

Consultinq rvice

i,co

s 

YALvironmentol Sciences 

12662 

1:ttention: 

Subjecl:.: 

• 
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cL.0:,tocp:a12)1 ,  

3.0. PROJECT TrAM CO:7.CFPT 

tocAm of MCO ENVIRONMENTTIL'SC.S.ENCES personnel will be 

c.f:,1:dgned to the project foi work at the job site. The team 

%:3.11 be under the direction of 
a project manager and a pro-

fet. 
loader ox.peionced in all phases of primary metals wastc 

(posal and trent. The project manager will be respon
- 

. 

f; foY2 
all aspocts of the study,-including developTc.ent of 

rocndations, schmatic plans and a complete final report 

COVi::O.Pg 
the entire stxty. The project leader wi3l be the 

engineer ,T•t 
charge of all fie)d activities. 

to thi!=.; specific project team' asigned to the site, 

pop )e wi:0- 
 be available from NNIJCO's Chicago Staff. 

te WM,C0 Rsi.Sr.TnOg CF.I.TER, as needca during the course of 

project. T1-
13.s cupport is esseatial.to the proje t manager 

.
loy draw upon the eN:perience iand know-how available fro:a 

1:...:imat'ely 300 researchers and 70 staff :..
,:pecial_ists. 

1. ,
:ezo:c.11 Center inclvides laboratory groups, w1x3oh specialize 

rnLlyses of water 
solids, water clarification, oil elluision 

s-eparation, as w2:11 as corrosion control 

The Chic--qo .Analytical Labo:.:atoy will have a 

Iii the project il.wwuch as it will handle all an:;lyscl-;. 

I1i:.1b,-,raC.oy is equipped with such analytical instru

too 

- 

ab:.icy.-Tt:Jon sp2ctrorlco, total carbon awilyzers 

oloct.f:0 thc et, dc- 

12 6 f3 

' • )'' t-: 
, ; t .:t • 1-  ; 

. 1 ( . . 1. 1 • •• 1 0 r 1. 1 1-14.• 1... I 1t 
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Project Team will have at their dil:posal, portable instru- 
,-, 
Ints for continuous recording of pH, conductivity, temperature, 

liquid level. The liquid level recorders may be used in - 

connection with flow r!easurements and monitoring. 

team of specialists experienced in fluorometric flow measure- 

ct 
techniques, and equipl)ed with instruments of z:dvanced dc 

will be an Lmbegral part of our proj act. team, 

histoKy inelvC. 2. a long list of water managemerit and 

La treatment studies in primar rx
,tals and related indu5-,- 

tca. Our hackoround in water trement, in gcn(.1:.-al, both 

indur.ltrini and municipal uses, tocjether with ox reseay_ch 

;I analytical faci)ities, enables us to undertae a project 

of ilds hind with cop1(!te conficlence. A partiz-11 list of 

c.:!51..:nts, people for wbom we have conc-Jucted niTik1Ir tudios 

h ,s been :included in the Appendi. 

3,1 Pro That 

h prolect orgnni3ation chart 2oc the U. 
Steel 

Corpo:ration, Gary works Industrial Sewer Survey is 

incluacd in Ficjore 1 . The p)..oroed structuye 

advantage of both pure and funct:;onal organization. 
• 

NALCO 1S will commit a nucleuz of er.ericncr:!d pcynn-

ncl to pcf:cforia z-11 the analytic. testinu L'oquj.ri! 1)1 

Lhe project.. 12$ 5 

12,'• • U .` L.  

g•?t:It/Vi.LP , 
I: ,  0" I.-. 



311 Project Staff 

Resume's of the hey personnel identified on the 

Project Or4anization Chart (Figure 1) are pre-

sented in. Appendix D. 

Additional membey:s of the project will be selected 

on basis of. Resumo of the indi- 

viduals who may be selected 'are Llso includcd in 

Appewilx. 

1 9 f• 

/ 1 ; 

t t • 11, ; t 

.",'.!.1,'.5.,%!!  
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4.2 Flocg Measurement - GW-1 

4.21 
install continuous recoxding level indicators 

in each of the th):ee (3) cells of the 'rube 

Scab 
c Pit. Establizh the overflow weir geomr;try 

and determine flow contribution of the Tul) 

Works to indr.strial F.ever 

V1T dye concr..‘ntyation via 
Tuxner nodel No. 

V-111 fluorolacter at a pY:uposod access shaft to 

ba constructed on G7-1 to dctermino total flow. 

4..24 
Samlle and analyze for Rbodmin 

6ye 

conocntron. at g.H. 8-C to 6etr?
-....laine_ f. 

4.25 

contribution from the Tu.e Works. 

Sample and analyze for n'ilodmine VT dye con- 

centrations at N.H. 6-C frcm lateral 7C East 

CiDa laieral 7C West. 

4.26 rianple and a1)Lay.
2.c! for 10:3.z:.min::: WT dye cc•nc.c..

- 

trationsat n.11, 
to determine flow contr3.- , • 

1-111Lion fro:a thc Pry.* Dwase conuccLine,.
; to M.H.5-Ci 

the 
W1s conn,-cHnrj to II. )1. 3-C an'l the 1 

yard.ex,-1.i(je f;u:ro cc.nw.ctjr1g 
Lo 1:,11. 3-C-1. 

1 2 fi• 

3 

.( C,1%; 
I, 1% 

 

13.i,) Ii 
,:[3:'11.330.1,1.:.133.1!“,, 

C. I 

4.22 
Inj_eot Phoaomine 'UV dye solution at_M.H. 0._.- 

......- ..• 

(See Figura 2, Scheric di-,-,-,-- m - Inaustrial 

Sower  

and. ana)ve cntimlo,....isly for Ehodal. 4,23 



e. -9- 

4.27 
Sample and analyze for Rhodamine W.T. dye con-'

ntratdns at proposed access shaft to be con-

stricted to determine contribution from, lateral 

2-C East. 

4.3 Contaminant Samnlinq Pold Analysis 
 

4.31. 
Sample and analyze for Arcnonia, Chloric7.es, Total 1 

Cyanide, Oil and Crease, Phanol and Total Sus-

pended Solids at the following locations: 
. • 

4.311 FIJI. 8-C; Tube WOfkS 
contr3.bution, (2,1 

,hour composite samoles). 

6.312 
M.E. 6-C; Lateral 7C East and VC "West 

contribu-Lion (8.  1.-
lowc composite samp:1(.1),  1 

4,.313 
H.3L 3-C; Contributions fron rump rfou.c 

• 

conecting to M.H.S.r. Pump Hou.c...,es. 00
-

necting to F. )T. 3-C, and the yard drain
-

e.?,e suthp coymecting to 14.IL.3-C (8 hour 

composite sa:flules). 

4,.%14 
V..H. 2C-2; Lateral 2C East ContribuHon. 

( hours composite samples). 

4-315 
ncoposed access shaft; total contaminz..nt 

loa&ing of industrial sewer GW-1 (24 hour 

composite sc-i-o.ples). 

4,4 Plow.  !:!.casurer:tcnt - CW-2 

4,41 
Ir6cct Phoinc. W, T. dvo '7,01.uti0n at M.H. 

1..303r :;(.1)0Mat U. 

_i

t 
r 

-2). 

• . t•-•, t ,1; : 1 f 
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4.42 .Sample and analyze continuously for Rhodamine 

W.T. dye concentrations via a Turner Model 

ra. F-111 fluoroweter at either the Oil Collect- 

ion Sump or M.11. 1B-A to determine total flow 

of industrial sower CW-2. 

4.43 Sample and ana3yze for Rhodaminc W.T. dye con- 

centraUon at M.11..6D-3 to determine flow con-

tribution of Lateral OB Wast. 

- 4.44 Sample and analyze for Phodamine W. T. dye con- 

cen:Grations'at M. H. 513-1 to determine flow con-

tribution of a portion of Lateral 6fl Et 

4.45 sample and analyze for Rhodaliiine W..T. dye con- 

centration at 1. H. 51:: to dotrrilino flow. con-

tribution of Lateral 61 Easi:. as well as flow 

contribution of Latei:T.1 from the Tar Centifu 

pit 

4.46 Sample and analyze for Phodamine W.T.. dye con- 

cmtration at 14,I1. 4D to dotermine flow con-

tributions of Lateyal 41.3 West. 

4.47 Install contiruous levcl recorder at Oil Col- 

lection Sump to establish a correlation to total 

flow of CW-2. . 

. -1-26 
4.5 Contam);Ii.mt :7,1-::1!.1-vi o.-.- 0 Analvf - c:--2  . _ . .. . 

4,51 Sple z,.ni.1 analyze for iv:Imoia., Chloride Tot; l 

W.1 and (.;r,.e, Phcnol and Tol.-..1 n;---.,. 

puudcd (.0.:i.Of ;,11 tlw fo)loYing 10c:Itionf;: 
• . . . . 

.1.. i../. I.. : • 
4"1 



4.511 11.171. 5B-8; Contxibution from Oil Sump 

(8 hour composite samples). 

4.512 M.H. 533-1; Lateral 5D North.-  (8 hour colo- 

posit° samples). 

4.513 M. H. 6B-3; Lateral 633 East and Lateral 

613 West contribution (8 hour Composite 

&amples). 

4.514. Li.. H0 513; Laterals 5D, 6B East and con-

nection from the Tar Centifu9e Pit. (2 

hr.r.)r saloples). 

6,515 11. 31. 613-3; Lateral 433 WEIst cont-ribuLion 

(8 Lour cmlpositc Elmples)

s16

. 

M.11. 4D-1; ContriLution of Skv,Ilp adjacc,at I 

to 1• II 411-1 and the remaining portion 

of Lateral 413 West. (C hour corToL,)_te 

samples), 

4.517 M.11 413; Lateral 413 West contribution 

(0 hour compw;ite samples). 

4.518 M.11. 1-DA; Totl contaminant loading of 

industrial sower GW-2- (24 hour compoito 

vampl(:). 

4.(; - u - -- 

4.61 Tw..st. ,:11) 3 weir nc1 cor:tinuonr... rccorOing 1(tvol 

Oil Cullecticn Sup loor.ita 

pv 30y to owcion on ind...rjz1.1 tO 

" ........-. : I 

! I l'!1"..I1%; I•': 
go)(,, I.IWsl... I 

' 
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• 

5-1?- 
... 

Inject Rbodamini..,. W.T. dye solution 'zit 1. ii. 7A-14 

Mee Tiguz:es 4, Fuld .5, Schematic Diagrams - 

Xndust:Tial Sewer GU-3).. 

3 $mp)0 i-7.,nd cmalyze continuouly for Rhodamine 

W,T, 0.ye eocentration via a Turner Model No. 

r -111 Flvoroatcr Est -
the Oil Collection Sump 

to ateymine total :flow. 

6,.(,6 Fn1.7.1p1 mld analyze. 
-.17:or RhcIdamine W.T. dye con

- t - 

011$ at M. H. 7A-5 to acte:fmine flow con - 

Ons :Fron Opcn.Hcarth and Specifications i 

Vf.:..Dfljj.i-J-2.f.:;. 
• 

1 

t:r.,,sivivo for': Rbodamine 
,.•7.T. dye con- 

\ 

contvt,i_on5 at 11.H. 72-2 
to detc..,,:mine. any cn- ! 

low contributions to Lateral 7A 

N,lh 7A-5 and 
 

6,c,c, 1..3mple. and ElnalTz. for.  Rhodamine W. T. dye con
- .. 

' I\ 

i 

GeWc.vcIt..i..c:g; at M.H. 71 to 6eterMine flow c...
..)n- 1 

1 

tilYsli:,don5 rcY..c, Laterals 7A rat and 7A Ve!
-7,t. I 

t 

i7,
i'.mplo fJ'Id t..-Itilyze for Phodamino W.T. aye con

- 
1 

ocylV.;.:a5..cins t n.T. 378.-),. to detcy.:.faine flow COG- 
1 

.U.:!0....,,Jt5.onr, f.roln Late:J:DI /it..., Lateral 47
,,), and 
„ 

YdW...J.:;YT".1.- 1 

yrrav?..ct for I1er.:1:,
im3ne W. T. 67c coy; - 

1 

c,yt!kon5 i.t.t. the Oil ('0)10etioll. Swiro to 
 

cis.P....-Ibuti.on fru,it 
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4,7 Contaminant Samnling and Analysis - GW-3 

4,7) Sample 
and analyze for hnmonia,' Chlorides, 

Total Cyanide, Oil and Grease, Phenol and Total 

Sn.speudc,d Solids at the following locations: 

. 4.711 
M.)3. 7A.-9; Baxemetric Conecnser con- 

" 
trilmtion (S hour composite samples). 

6.712 
M.R. 7A-7; Lateral /A h;ast and Latcy.) 

7A rorth contabutions (8 hour colToc,ite 1 
1 

samplcf). 
t 
t 

4.713 
V.U. 7P.,-5; Open Heorth and Specification 

Pitch Fac:iliiics contribution ( 9 hour 

compoite sawples). 

11. 1. 7A-2; Co 0. Cheraical Pcovery Departl 

mcnt conta'ibution (8 hpur composite' 

samples). 

/715 
g.U. 7A; -.f..,teral 7A East and 7A Vest 

contribution (3 hour composite samplc5) 

4.716 
M.H. 3274 Latral GA 'East, Latoral 

and Lutcyal 4h. contributions C(1 bour 

compo.site samples).. 

717 
Oil Collcetiion Sump; Total contam5•11zInt 

loadinc.; of ineAlial 
cr G%.7-3 (24 

1? 

hou):.  

Oil Cnil,...Ict!..on 5.0m); LAte.YiAl 
21 Coii 

1.101)1: 

..... 
• • _ . _ • • _-.. • _ • -•._ • .- - •• 

4.714 
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4.8 Flow MeaF.Urement - G",.1 -4 

4.81 install a weir and continuous recording level 

' indicators at the uatfall of industrial sewer 

GW -4 to determine total flow. 
[ 

2 
Inject Rhodaminc W.T. dye solution at M.H. SM -1 \ 

(Sec F:1-913.re 6, SchenatiC Diagram - Industrial • \ 

F.,ewer. GW-4).. 

f 

4.83 Sample ana analyze continuouly for Rhodamine i 

W. T. dye concentrations via a Turner Model Wo. \ 

)-3,11 i1uorometer at.either 
m.n. S1,1 -9 or k....1.,! \ 

river outfall. i 

4...,Ci'.; Sanplr, 
 i..,1-“a analyze for Rhodamin 

 

ccntrbtions at M.H. SM-2 to determine f1ov7 co
.i..- 1 

1 

tribution from Ignxtion Hood Cooling. 
1 

4.85 
Samole and analyze for Rhodamine W.T. dye con- k 

\ 
centrations at M.H: SM -3 to dr-.tor.,.35..ne flow CDR- i 

tributions from I. 3. Fan Cooling
, 1. i 

4.8G 
c-,-1-0(- and analyze for Rhodaycane W.T. dye. con- 

\ 

centrations ,_.
t. SM -5 to determine fl.ow contribu- i I 

tions from V:est Latorl of Sinter plant a-Lwer. 

4.87 
Inject P.ho:.'iamine W.T. dye solution at M. H. 

;V f' 1 

' r • 

(r,ce. "Fic_ture C, Schl:Iatie Diagam - ine;litrii...1 \ 
77r - : 

scw -,-  u.? -/:.). 
I 

/...,C8 
S;.s.)1v.d .i.n.L11-),?.e. for nho)aFain.,.: 

*(..,.T., dye. con.- \ 
i 

ceni....lijoyis at M,11. Ilo
,  2 to 0.,-.,Ii.:-

,-:v.lil-w. 17.low 

11 

. ..... ... tvilliti., c foi:.a. old.rt...!::-.c.).1-. co(:)-L;n
--.. ... 

v.: ,".1. I.:7 C.; r. I %II !: : Ft) bc !•.': ; ".1-,'; "".", 1.... ! : (..: 1  )., VA C:;.-  -1 

'1'.....: r 1 sj'iU r •+‘.,!. 
I. ,  'f• ll 0 ! 1..i,• 1 Ikr;.,,:)..11'. 11.:..r•rtilf.1 
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>4 I >4 >4 >4 I >4 X I >1 X X I >4 ' >4 I X >4 X I >4 X I
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X I X X >1 I >4 >4 I >4 >4 X I >4 >4 I X X >4 I >4 >4 I >4 >4 X I >4 >1 I >4 >4 >4 I X 
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✓ VIV VIVVIV X- I >4 >4 >4 I >4 >4 IVVVIV X I X >4 >4 I X 
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XIXXXI:-.1 >11>IXXI: . >11>IXXIX 

XIX>I>11:-.: XIXXXIX 

X 1.4 1 >1 X X I >: X I X :^f, X I X. • X I X X X 1 :NI >1 I X X X 1 X 
N 

•-t V: 1 >; X. X I X. X 1 V.: X :-...1 1 >-: . X I :-1 V.: X 1 >4 X I >I X X I 
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X I :-', >f, X I :-: :< 1 X X :,-; t V, 
I X. 14 X I >1 X I  

:-.1 I V: X ::: I X :,•:,' I >: X VI i 1.-I >I I X X X I X 
>I 1 V; 14 V: 1 X :-: I >1 >1 >: 1 X 

V. 1' X >e, I I..< 1 X X I X V: X I >4 X.  i X 12: X 1 >-1 X  

X X. 

:-.: X X :-; X :--;>'., .• .< 
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>4 I >< >4 >4 i >4 

S4 I >4 >4 >4 1 >4 

>41 X X >4 1 >4 

S4 t >4 >4 >4 1 >4 

>4 1 5'4 X >4 I.>: 

>4 I >4 >< >4 1 54 

>4 i S4 >4 >4 1 X 

>4 1 >1 54 >4 1 X-

X 1 >4 >4 >4 1 :4 

>4 t >4 S4 >4 I >1 

>4 >4 >4 :< >4 >4 >4 

>4 >4 >4 >4 >4>4 >< 

>4 >4 >4 :< >4 >4 S4 

>4 >4 >4 :4 >4 >4 >4 

>1 S4 

0 
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0, Cl' o ---.-,:q 
:..:-: t-4 v., c:,:. .f.: o ,..-.: 
)-", 0 (.) 0 C I Li.! Li 
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>4 I >4 S4 S4 1 >4 >4 t >4 >4 >4 I >I >4 I >4 >4 >1 I >4 SI I >4 >4 >1 I >4 

X 1 >4 >4 >4 1 >4 >4 1'S1 >4 >4 I >4 >4 >4 >4 >4 1 >4. >4 I >4 >4 >4 I >4 

>4 1 >4 54 S4 1 X 'S4 I >4 >4 >4 IX S4 I >4 >4 >4 1 >1 >4 1 >4 >4 >4 1 >4 

X 1 >4 >4 >4 1 >4 . >4 i >4 >4>4 .1 S4 >4 I >4 >4 >4 1 >4 >4 1 >4 >4 >4 1 X 

>< 1 >4 >4 >1 I >4 >4 1 >4 >4 >4 .1 >I >4 i >es X >4 1 >4 >4.  1.>: X >4 1 >4 

>4 I >4 >4 >4 1 >4 >4 I >4 >4 >4 I >1 >4 I S1 >4 >4 1 X >4 1 >4 >4 >4 1 >4 

>4 1 >4 >4 >4 IX >4 1 >4 >4 >4 I >4 >I 1 >4 >4 >4 I >4 >4 1 >4 >1 >4 t >4 

>4.  I >4 >4 S4 1 >4 >4 t >4 >4 >4'1 >4 >4 1 X X >4 1 >4 >4 1 >4 >4 >1 1 >4 

>4 1 >4 >1 >4 1 >4 >4 1 >4 >4 >4 I >1 X 1 54 >4 :4 1 >4 >4 1 X >4 >4 1 >4 

54 1 54 >4 >4 1 X >4 1 >4 >4 :4 I >4 >4 1 :4 >1 >4 i >4 >4 1 >4 >4 >1 1 >4 

>4 >4 54 >1 >4 >4 >4 >4 >4 >4 >4 >1 >4 >4 54 X X >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 
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>4 >1 >4 >4 >4 S4 >4 X >4 >4 >4 >4 :4 >4 >4 >4 >4 :4 >4 >1 >4 

>4 >4 >4 >1 >4 >4 S4 >4 >4 >4 >4 >4 >4 >4 >4 >4 S4 >4 :4 >4 >4 >1 >4 >4 >4 >4 >4 4,.1 
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>4 I >4 X >4 >4 

>4 I >4 >4 >4 I >4 

>4 I X >4 >4 I >4 

>4 I >4 >4 >4 I X 

>4 I >4 >4 >4 I >4 

>4 I >4 >4 >4 I X 

>4 1 >4 >4 >4 1 >4 

>4 1 >4 >4 >4 t 
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>4 t >4 X >4 1 X 
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>4 1 XXX 1 X X 1 X >4 >4 1 >I >4 1 >4 >4 X 1 >4 
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XIXXXI x X1XXXIX XIXXXi < 4 1 >4 >4 >4 1 >4 >4 >4 >4 >4 I >4 

>4. I >4 >4 >4 1 >4 >4 1 >4 >4 >1 I >4 XIXXX1 >4. >I >4 XXIX XIX X- X X 

XXXXXXX >4 :'  14 X XXX  

>4 >4 X >4 X X >4 X >4 X >4 >4 X >1 >4 >4 X >4 >4 >4 >4 >4 X >4 X >4 >4 X X >4 >1 >4 X >4 >4 

X >4 >4 X >4 X >4 >4 >4 >4 X X >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 >4 X >4 >1 >4 >4 X X >4 X X >: 

X >4 >4  X >4 >4 >4 >4 >4 >4 X >4 >4: >4 14 >4 >4 >4 >1 >( >4 >1 >4  

>4 >4 >4 >4 X X >4 >4 >4 >4 >4 >4 >4 >4 X >4 >4 >4 >4 >4 X >4 X >4 >4 >4 I< >4 >1 >4 X >4 >4 >4 >4 

. 0 0 0 . 0 0 

m 0 c': -u) rl 0 c) ,No m 0. c; 1/4.:..v.: m u 0  ,..,n (1  
c> t.;-) ';''. r-  i :.'.; L% .f-: C) t.:.1 :n ,--; V  

'.4 L.) c) 4) r4 cc, i.-.,. 7.--', c) u c) 1..... (,) !, '...;"; c) c) c) (.,, tr, i-4 ;4 (.) t) () ;',i.4  

() C) () k.) () 
t 

I : 
6 i 1 ,<, 0 co co tio 

i 1 1 . 
.... 
."-s '..,. 7;.: 0 
to ti: (9  

i, .. 
F,  
4 

-..4 
V • 

..,..., :;.: 

4.3 • 
1 •

4.;) F.;.$ 



• 

t

. 

 

ri
1. 
C‘ 

>4 1 1'1 :s< >'4 • 

:•4 >4 >4 1 X 

>4 1 :•1 1 

I >1 >4 >1 1 >1 

1 ;•,t 1 

I 1 

;•.: >4 !4. 

:•4 

>1. 

0 

Cl CI 

I. ,  

CI 
0 

1. 
-I 
4-1  

C'' r 1 j ri 
C. 0' 

i :+. •.' 0, 

..,I.:;.  ::::I t Lli 

— 



t t 

1. ,  

4i : ' I 

6,1 

L.) 41 41 I 11 41. 
r C! •• I t:1 •, 4 

0 C) 0 0 co :;) Ci-C: • 
r-) ..-1 4.1 ai  V) >1 

.1) ,--1 4.1  44  .1i 4-4 C-4 -1 1  
r-1 0 Q1 •••••1 :..5 . r-i J r-4 0 14 • • (1 
fl; f--I Si 0 cr) :-...r  •-•1 E r r-I C.1 r. 0 -!) (1 tl) 

0 C) t.: -4 .0 I:1 a 4'; (4 0 ,1 Li • C. 
0 u) CI, 0 rri r-1 L9 CV U) 0.1. 1.,) (.1 ,r; 1,-) 0 0 1 0 0 
r-t -̀" t: • Cr• •••••1 '-' r-I 41 0 ) `c, 

c14 U  

sa 1.4 
ci 0 
4-5  

.14 •••-t 
C) r-P1 r-1 
Vt 

r-t r-4 

- • . ..... . 

0 
. 1-1 I',-..3 

S4 0 11 () 
0 I 43 0 3: 

tj v-i .0 , 
SI .C.., 41 0 0 I I) 
0 4.3 r,..-3 ....-) ..' 5 -d C..5 
•,-t ---t •,-; -.-1, i'S r?..1 CI r.-: 0 

!..; fl. 0 0 -I 

Ir.i c4 LI  
4-) -,: •r-4 5.t 

11 -•-i 4-1  0 -'..-1  
0 ''...$ 0 V, 0 f:', :, 0 

..... 
.11 
4 5  

45 rs:4 •,-; 
51 .7,-.5 '.... 

•-4  .c: 0,  i'.: 0 
0 -5) •••-i 0 •,-1 
N •,--1 ,, 1 -,-I 44 
r.i '.-: () I .r.) ..0 
34 -:i .", 0 0 1.-.1. 
..-,, r 0 C.) c.,1 !:.: •.;) 
cz, 0 /4 -.-2 1! 
1 -.-4 4',  
0 4.V -c-i 

-0 
:-.1 

4) 
:.: 

;., J-I 
:,1,. ci 

c: t:: C, ti 0 '..-1 :.: 

c4 

f,t 

F: ..-t 1, 51 ....1 i.i v.,-.: 4., •.-4 0 •,-t 
C.: 5  -5-1  r.::; 4 1  Si ci ,--'. 4 )  •,-; `'::5 j.-% :•4 u-4  '-‘.) 5 E.I. 

v.; (7.,` '::.; c.; 0 ,,, -, •I ) ).! -,,, -.-: 0 --I -.-4 : 
u) .p ,t -43 -• 0 4.1  ;;; C. St •ZP1  :., 'il 0 c) 

0 

I I 
c..! 1..) -,! 
0 -,--' .1.1  

...-I Si '..: 

• 

I 14 43  
C.1 0 El 
$-! 4-3  
4-5 0 r‘.1 

;741  :CI -
;_
.:5 

..1
4)  

J.) ,1) d (1) I 
r.; c, n ..-- 5.1 .4-1 r.'. 

,--4 f.'. 1, 0 
,-5 .d ',..4 `;`, 
..4. .!,.r -; i •,-I 
,:..] 0 iv.. ..! 

0 0 0 
f), I. -,-I • 

•••4 ••- t -5-5 (.3 

rr-43. ;.'.:. vr, r>...1 f.:  

0 
rj 
-d 

44 ...Q  •ri •--: k 
1 

r -: ." 
, •.-i Z.;,' r..1 -1-). 1 r'i 

'0 
VI r•{ I ....9 i 

...4 S.i .1 C..> '1  1.1  14 41 11 •. 1 ./..; •:-If.:1 C.: l'..."'4 1 ,  •*-1 1..1 ,- i 1- 4 CJ -,-1  C) n-1-' P.,  

'0;.; 4 )  10 L.,  CY U 0. (1 0 ' .. 0 0 I ILI 4'1 r C:1 n ;4.: c.2) f-i- r-i 1.-1 

t 

0 

ft 0 (1 
O .--4 () ;- 

•-• -i I 0 ,() r -I 
r4.1 0 4 -. 1 C,` •.-4 

0 0 r----1 13., ••-1 11 4 1 ; 
.0 ....) Cl i 0 s'..; 0 

-,--1 •-.-1 C1 CI ..,-1 il J.) ,-. t .t.r i 
4.1 I.: .0. 4.1 4) 1.1 .-i 0 r.S 
O 0 E U C) 0 C.) ---: :-- 4-1 
r-( C) (:. ,--1 1-1 1:: (IA f  
,C; -0 U $4 •.-4 0-I 4 0  
0 r..; 4-> 4) 14 .1-i r: 1,:', 0 

/4 ro ?: 1-S rj 0 1 0 
(4 4.1 f; 0 C) ,--1 V1 I c c) 0 0 
,-i :1 ri ,C5 C) ,--t -4,  C) ..."-s In roi 
.0  0 r; ',.. () ::: r-1 10 CI SI 
:1 0 C.) C.. (1 1 S: f.: ,-; r:, ...I t-{ 7-5  
r-1 t: C) Ci C,  C.: CS 44 4 ) V sl r-4 
O 0 $.4 :....1 )-! 0 .C: ..-4 >I 0 C1) -0 0 
(.0 0 Pi (.) IL; f..., P4 '..: 0, E.,. St ,-.) CO i 

I 
(:, 
t.)1 

f f  

C.) 
1-71 27. V-i to) • 0 

:r• (ifj 

t 

Li 

::: 0 :,"• C) • I.  

I.  1 % i 0 

Li () + 1/4 1 , 1 •:1 (,) 

:)1 
f. 1.) s: f.1 ;'i 4) S: -, 4 II 1 .. ':1 
4 r 

. 1 
, 1 (.; ' 1 . 

l.)  •. : k 
t., 
.r; 

r• r A , ( > 
I .. r 

". ;: .` , • ( I !. , 1 ) ( i ... c., I') t , 1,; 4.` 



Z; a le I 
,1 

x :....,1 /:N x 

:4 >4 :4 44 >4 

X :4 :4 :4 X 

x x :,: x x 

>4 >4 :4 >4 X 

X >4.  :4 >4 >4 

44 >4 >4  

x x x >4 X 

:4 :4 >4 X >4 

:4 >4 >4 :4 X  

:4 :4 :4 :4 >4 :e 'e  "NN  `4 >4 >4 >4 :4 

:4 >4 :4 :4 :4 :4 :4 :4 >4 X X :4 :4 >4 :4 

:4 :4 X >4 >4 :4 :4 X :4 :4 >4 :4 >4 >4 >4 

>4 X :4 >4 >4 ' :4 >4 X :4 :4 :4 X :4 :4 :4 

>4 X >4 :4 X :4 X X :4 X :4 :4 >4 :4 >4 

:4 :4 X X :4 :4 >4 >4 :4 X :4 :4 X :4 :4 ' 

:4 :4 >4 :4 >4 >4 >4 :4 >4 >4 :1 >4 X >4 :4 

:4 >4 >4 >4 >4 Nr r,. r4 >4 :4 >4 X >4 :4 

X :4 X >4 :4 :4 N :4 X :4 :4 :4 :4 :4 :4 

:4 >4 >4 :4 

:4 X :4 >4 

:4 >4 >4 >4 

:1 :4 X X X >I >4 >4 X 

X >I :4 >4 >4 >4 >4 >4 :4 

C) )--I ).-1 t•I ,--t (') 1-•i 1. I 1-1 
0 :..) :..) ::: :.3 C) :3 ;3 ',••• 
:3 rr rt- et- rh :3 us- IF <1. 
rt 0 0 a 0 It- .) •.) () 
(-, :•I Ii )-. I.( t..).: ,, )1 ii 

>1 :4 >4 >4 :4 . 

>4 >4 >4 :4 :4 • >4 >4 >4 >4 >4 

(') 1-4 H 1-1. 1.- -i C))--s I-I I-1 1-i 
0 ;'; :3 :3 :3 0 :3 ',.-3 :-..) :1 
:3 IT cr rr (-1- :3 ir cr ri-  rr 
CI' C) •) 0 0 rr ••••.) 0 () 0 
t •. )1 ti 1-1 ri :•• ti )1 ri ti 
; 3 D :.4 E-•3 1.•..> •,-; ::.1 ! i i.s. 1:3 :...1  i..7. ..1 4;1 ?..; 

I--- 1,  I'. 5: i-•• I-'- 1-•••- t•-•• r r- r-- 1- Ft- r: t.- I-- I- 
C it-  rt (1- rt . 0 (-1-  rr 11-  It 0 It rr Cr rr t) ct rr it 
.*. rr Cr f t-  cl. 5.: r*,' (1-  (1-  Ii- s.:: It er er r4.•• f:: It •-t-  O- 

W 
1-,  :3 :3 :..3 :1 i-• ::.) ::.1 :"-.1 :3 I-J ::3 .73 '.3 )•-•) :1 :3 :.3 
Le, it rr (1- 1-i• .‹.. ir cr ri-  rr )-.4 ii- It ( r It 1-L: ft ir ik 

11) f() fil fil 0) V) Ul Ll 
Pt 0 P.) )1) So 0 P.) 0 r..) 0 P.) c.• 

Ili .1 ii  
'ill '.4.1 'i3 ql '0 '0 '':_; '73 '-‘) '43 'T.: 'ci 

1--' I-,  1.-• t.... T-' 1-` 1-4 1'-' 1-• i•-• 1-• 1-.. 
0 0 C) 0 0 0 0 0 ),C) f) 0 
Li Z.)) )./1 ta L3 VI (il El L) t.)) til 1.1 

0 0 0 0 0000 0000 

)-1 LI trj tj l'I 11 Ii el 11 il r.s  Ii 
I-•- I-,  /.... I,. 1..- 1-.. I-,  I'. 1-,  i-,  L.• 1-.. 
13 :-3 4.3 4-1 :1 :-.1 ZS 4:3 7-3 r3 :3 
kx1 %CI 4 'A V.:: LC1 la kr) kfl kn IS) t..c.1 

ri r.:i t) c) ("3 t:7 0 0 017)00 
0 0 0 Su P.) SJ r4  P, ti 1...1 tu c./ 

1,4 Ls: 1,": 1--4 1.< 1-.4: 1.4: 1........ I,: ...„: L,... '- 
F.'-. I-• I-. L•-• 1-• >-, 1-.• 1.,  

So. )... 1-,  1-.... 1-,  I,  1- P. 
ki) I.1-/ ke.: (1 I,C) •0 )..1 •c) ki) tr: VI ‘r: 
tr ::3-  :3' :-"r ::r :-.:- ::r • ',:: :.1' :L.- :3' 
It ft rr ir rt rr it (r rr ft (I' ft 

ff) (/) (11 VI f..1 (I) (11 (;) tn cn ri) ci) 
:)' :-Y ....;* :J• ....r '...T :.s' :.1- :3• :_r :r 
t- rt- I- t-. 1- 1, - I-- 1-- 1-,  I,  
J% f-ti rn 1-11 i-rt / il Ii., HI 1•1111‘11111-, 
ri' ti• tr •s• CT (I' 0-  it It a cr (I' 



cs4"......" 

E'k,3 .12%. C CI • 

—24— 

0 DTAc;TuTiS  

126 ri • - 

; • '• .• t.. s! ; ; I . c r\J  

,Ii r:ljltlit:fx1111r31:, 11 Ii:t I 1...!..!. 



‘` 
;) 

.K11  

„ 

• //- 0 

-- --I 
— 

I 

\ 11 
I 

( , 
1 

\ 
N.  I 

1. r 1. ; 

1.. 

1 



0 

s4 
\., .....,,i .j,...... 
.., . 

L 1 

1.  

v!  

0 

‘.,:"'• \I, f. 
,,---i 

.) 111..1.1 _.__1 
• .:C.'"' 

1 

...... , --- 

1 

i 

1'1.. S. 

1 
1 
i 
t 

V-1  
\.) 

I tz• 
I 

I 

1 
I 

i(•\ 1 
ty. )L7.  

• 

s 
 I

t 
).1 

S. • 



• 

—.--- .....—.--- 

Q.;, 

(..) 
 

c.:.; 
ti) 

.,-,. 
. , 

-\ 
0 \ 0 

1 -- ....:1 

•„/ 
% 4 
Nkik,i 

 

\ 

0 1 

... 4 ,,. ,1 
1 

. 0 

\ 
<  

. 
1 

1 
 

\ 

0 

1,..1 
 

, 
, . 1 
1 
1 \ 

1.2.,..i ...... .„ 
k 

:--. --0.--•"---. -s -1 5) 
.--... 

\!..! ..... 

e't 



t. 
c:!,73,) • 72/ 

. . 

. I 

1,1" 

'. 

1 /..--, = .-:. • 
( • \ ...... -) i , 

- ..-7-2 
I •---.." 

- • ' 

i ,...;  

1 i 1 

1 

i 

I1

)  

?  

i 
 

I 
• . 

i 

I 
e 

4;.'"....7 c* /7 

(0) ( 



\I ‘f 

\ 

t' • \ 

•'• 

t‘ 

1 • I., • 

t ` 

1 

f!: n 

• 



• 

„, ••••••••••••••;,<•••••,0•„• ••••••,••••••••••••••••••••,*•••••••••••••••:••••••••••••••••• ••••••••••••••••,•AM.••••••••/••••..... 

-3°- 

6.0 UNITED.  STATTS STEEL RF,SPOSIBILITY 

6.1 
Provide manhole covers, as required, with access 

'ports for entry of sampler tubing into sewers. 

and equipment storage and computor terminal ope-

ration. A direct teleplioe line is preferable. 

6.3 
Provide barrica(les, etc., as deemed necessary by 

U.S. Stpel, to mayk'off sa1Dl.Ugegvjpment or for 

safety purposes at laanhole,
s fitted with sampling 

Provide desigated area for data transfe:sal at a 

specie ('A time. each Dorn'i.ng becinning 48 hours 

after collcction of the first days samples. 

Constyuct and place weirs in Oil Collection Pit 

on Sowers GW-3. Construct and place weir in . . 

out.17.all of sewe:T.: GW-4. NLCO ES will provide 

weir de'6ig1)r.;. 

to be j[ led wejrr:.. rq.,T,co 1-:s to 

maa!-;, et.r.;.,  

( ' I •. .5  ‘,.! r 5.: :5( f.5.iT; 

, ,•,,1 

6.4 

G5 

6.2 
Provide NALCO ES a desisnated staging area, with 

telephone, of GOO square feet, suitable for bottle 

G.G Provide sz.fe ance!--,s 
both Oil Co1.1f2ct;,1 Pits 

ab:-)vf 
Uhe wAr sectiorl%! of Tobe 

to caljbrz',',r! lt-v0 
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6.7 
Provide the following specific and detailed drawings

,  . 

6.71 
Pemanent instaliations at Coke Works. 

6.72 
Oil Collection Sumps. 

6.73 
Tube Works Settling Pit. 

\ 

6.74. 
Outfall Structure Details (GW-1, GW-2, GW-3 \ 

and GW-4). i 

6.75 four co copies of U.S. Steel Drawing 11 

1%). 111160. 

6.8 
Provide pe.mane.nt passes for the duration of the 

Project for 3.1 mLco ES peyonnel and vehicl
0s. 

assigned to Pvoject. 
. 

6.9 
Information of procedures concerning OSH.T. re:mire

- 

rents at the STEL MILL, 

7.0 
Provide any other in:Eo=JAtion, drawings, r.,.aterial, 

and senriecs Fleevled necessary to expedite job. 
\ 

1 

7.1 
Locate all eicsicinatnd manholes and procuTe access 

• 
for flow I.leasureent and sampling equiplc.nt. 

7.2 Provide key 0. , 
 Steel, aiaSOn for initial e.quiplc(ent \ 

,Ect up ancq for coordination with P
-ALCO )::S during 

\ 

cow:se of pYoject. 1 

i 0 r• ..... .., 

I 1 
1 



DUcil-..,j) u31172: j 131Z-1 -7_ ENV I FiONI VI LI: NTAL EN C3II\J DERS, INC. 

ONE 11.-Yr\lOiril -t NACE:111\10 MALL* PL.YMOUTIA. tot-:12.1-1No, PENINA 1941132 21!-.5 0:25-alL1C.0 

Pleaso rePlY 10: 
William J. Murdoch Engineers. roe. 
Room 911 
Chanilir:r ol Commerce tzuildir.g 
411 Silverith A ven ue 
Pittsburgh. Pennsylvci:)ia 15219.  
Teleph.<mo: 412-391-4822 

AUgust 13, 1976 

Mr. S. P. Curtis 
Vice President Engineering 
United States Steel Corporation 
600 Grant Street 
Pittsburgh, Pennsylvania 15230 

Subject: Comprehensive Study of Gary Works 
Outfalls CW-6, CW-7, GW-13, 
CW-1,1A and ST-1,5 
Y.E.E. Proposal No. R353-76-2-1-MW 

Dear Mr. Curtis: 

Confirming our discussion in your office on August 12, we are submittim; .  
the enclosed propos.'l for professional service relating Co a coatprehensive 
study of Cho outfalls of the power house and blast furnances at Cary 
1.:orks. • 

This revised proposal has been expanded in scope to meet your rocluirements 
for the study. We have elected to stay wi Lb the n-indom ,s;rah samples 
as this will develop a better data base on what is going On in the plant 
as opposed to compositing samples on the 8-hour daylight shift. 

have selected September 7 to SepterOler 25 as the ideal testing period 
,Ld daring that time we expect no vore than three days when it will 

thereby, giving you the 15 representative days for meaningful 

juclicated in the cover letter of our previous proposal, this survey 
1- still flexible and will loce( your needs ejlould they change during 

designated study period. 

't • )0ti have any questions on the enclosed proposal of if I CO be of 
furthur service IC) )'On, please let me know. 

ionopli A. 1.:nloy
L.   .1A1,1<!:: - 1.1.;!; 

, 
Very truly yours, 

6) Ifi 
1 • 

t• 

G. ii011120:"; 

rm.'? 14:tnavr 



PRWOSAL 

T.°  

. UNITED STATES STEEL CORPORATION 
1)ITTSBURGii, PENNSYLVANIA 

FOR 

GOMPREP:USIVE STUDY OF GARY I.:eau 
unraLs GW-7, G9-13, 
GW-L1, ST-L5 AND 

INTAY2, SOURCES, PUMP HOUSES NO. .1 AND NO. 2 

B.E.F. PROPOSAL NO. R358-76-2-1-MW 

AUGUST . 13, 1976 

. PREPARED BY: 

/1 4 
' . • /1 

B. G. hounos 
N1W.IESTERN REGIO;iAL NANAGER 

BETZ ENVIROENTAL ENGIN -ES, 
911 CHAn OP COnITCE 

413 !-;EVENiii. 
PITTSJ;URCH, PA 3.5219 

2 



:JATES STEEL CORPUNTION August 13, 1976 

.c th understanding of Betz Environmental Engineers, Inc. (B.E.E.) that 
States Steel Corporation (USS) requests characterization of two intake 
nod several discharges at the Gary, Indiana plant. The intake sources 

:1d P2 pump houses. The water outfalls are identified as GW-6, GW-7, 
GW-L1A nnd ST-L5. 

-.ArLicular concern are discharge systems GW-6 and GW-7. A Mass balance is 
prformed on these two discharge networks for oil and grease, suspended 

phenol, cyanide, En--onia and. flow. All other discharges require 
::.fasuromartts, suspended solids and oil and grease. The two intake 

will be characterized for suspended solids, oil and grease, phenol, 
• id.o, and ammonia. The objectives of thin characterization survey are 

determine the incremental change (if any) across the Mill for the 
id constituents and (2) the source location Of that which is causing 

• crtgc_ described above in the dischrge networks of GT:I-6 and GW77. 
• f:,, pling survey is to be performed over 18 consentive days in order to 

fifteen representative (dry) days. It 5s B.E..E.'s opinion that the 
of September 7, 1976 to September 25, 3976 will offer the fifteen. 

days. Should rainy weather persist during that period and 
representative (dry) days of data cannot be obtained, this will 

.. ,,H.rute a Change of Scope, and if addition2.1 sampling and analysis is 
will be billed on the basis of cost incurred (see basis of contract 

OF WORK 

to be performed is divided into Sampling Methodology and Location. 

Sampling Methodology - Water samples for laboratory analyses 
will be collected eithr as 2A-hour coposites or random 
grabs. Flow mL•asurements will be per through the lithium 
dilution metho,A. 

' 1. 21i-honr - Composite samples will be collected 
at all outftills and the two intake sources handled pro-
perly for the required analyses. 

2. 1anc3om Crab - At in-plant selected sampling points two 
random grab samples will be collected daily. Over thc-
B day period, this represents a total of 30 sa:Iples 
P° r sample point. The 30 random grab samples reprent 
a.significant population for statistical analyses. 



UNITED STATES STEEL CORPMATION -2- August. 13,. 1976 

3. Flow Measurement - Instantaneous flow measurements will 
be performed employing the .lithium dilution technique. 

concentrated solution of lithium chloride is fed into 
the head cud of the sewer at a known rate and concen-
tration. Samples of diluted lithium are collected down-
stream after adequate m.boing. These samples are analyzed 
for lithium and the flog is determined using the follow-
ing equations: 

Q
2  C1 

 x 
2 

Where C Initial lithium concentration 
Q
1 

Flow rate of lithium solution 
. C

1 
=, Lithium concentraLion in sample 

.
Q
2 

Flow rate 
2 

This approach permits flow measurement at each s. ap,p,Iipz; 
point along the sewer system. 

4. Laboratory Analyses - All analyses will be performed accord-
ins to the procedures currently accepted by the United States 
Environmental Protection Agency. For continuity with exist-
jng USS data, the procedures currently used by the. laboratory 
at Cary will be recognied. The analytical results will be 
available within. 48 hours after sample collection. 

B. Sampling Location - The sampling locations are described as 
-either an individual site or points along a discharge network. 

1. CW-6 Discharge Network - The co:Alined discharge is approxi-
wately 40 MCD. There are approximate/y 20 accessible 7na n 

ho 1 e s . B.E.E. proposes to sample at: 20 locations along the 
min branch. The combined d:ischarg,...t. will be sanded with 

both 24-Thour compositing and random grab sampling. 

2. CW-7 Discharge Method - The combined discharge is approxi-
mately 35 MC:D. There are about JO accessible manholes. 
B.E.E. proposes to sample at these 10 points. 

3. Pump Douse #J and #2 - These two intal:c sources will be 
sampled with 24-hour composite:; and random grab samples. 



UNITED STATES STEEL CORPORATION . -3- August 13, 1976 

4. C--l3 - This discharge averages about 4 MOD. Since there 
is little existing data onu this discharge network, h.E.E. 
proposes to sample at 8 locations. The outfall will be 
sampled with 24-hour composites. All other sampling will 
be random grabs. 

.5. GW-L1 and 1,1A - The W-1,1 and IAA oatfall discharge apprm:i-
nately 80 and 60 1.11.;1), respectively. Although these discharge 
networks carry large volumes of water, they are typically 
good quality effluents. B.E.E. proposes to sample CW-L1 
and LiA at 4 and 5 locations, respectively. This sampling 
is to confirm the quality of these discharges. The outfalls 
will be sampled through- 24-hour compositing. All other 
samples will be random grabs. 

• 6. ST-1,5 - in comparisor, the 2.5 M.GD discharge through outfall 
ST-1,5 is a minor flow. B.E.E. proposes to confira the 4ual-
ity of this discharge through sampling at 4 locations. As 
with the other discharge networks, 24-hour composites will 

. be collected at the outfall. The remainder of the sampling 
. is random crabs. 

BASIS OF CONMACT 

It is proposed that the above outlined services be performed on. the basis 
of per die-1  charges for BE:L..7, Environmental Engineers personnel plus direct 
expenses. Only t'nos costs incurred will be charged, but they will not . 
v;:c.ed the ESTINATED PROZ,ABLE COST without United States Steel Corporation's 
approval. We expect the ESTINATED W_OBABLE COST will cover fully the services 
herein descrjbed. 

ESTIRATFD PROBABLE COST  

A copy of per diem rates and analytical charges are attached. 

1:01:K SCHIMULE 

1,kithor3zation to begin this project should be received by B.E.E. prior to 
,1- 1.'wlt 30, 1976 so that necessary lab oratory and equlp:rent arrangemcnts 

bc wade 80 tlic! f;w,Tling prograll can begin promptly on Scptembr 7, 1976. 
' 
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DELINEATION OF SERVICES 

For this project, D.E.E. will utilize an 
Team will consist of the following: 

A. Senior Principal Engineer 

. B. Project Engineer 

C. Assistant Project Engineer (3) 
Assistant. Engineer (3) 
Enginerinz; Technician (4) 

. DE1/A..2S  

Engineering Team Concept. This 

- Who will provide overall pro-
ject management:, provide liaison 
with U.S.S. Engineering in Pitts-
burgh and present B.E.E.'s find- 

. ings and recommendations 

- Ph° will direct the field 'survey 
review all data collected and 
prepare a report detatliag B.E.E. 
findings and recoiTimendations. 

- Uho will conduct the sampling and. 
flow measurement prograin, trace 
SEWS and assist in propIation. 
of data. 

.Delays cau2icd by unforeseen occurrences such as unfavorable weather conditions, 
plant shutdowns (p.:.Irtjal or couiplete), strikes, floods or fires which extend 

. the effort resulting from such delays will be billed on a basis of our cur-
rent Schedule of Per Diem Charges plus direct expenses. 

l'AYIENT 

Invoices will be submitted for work copleted on a monthay basis:, with terms 
net 30 days with past due balances subject to interest at the rate of one (1) 
percent par month, effective 45 days after dete of invoice. This represents 
an annual interest charge of twelve (12) percent. 

PROPOSAL VALIDIT'ir 

It is understood that this proposal is valid for 30 days. :"ubsequent. to 
that date, D.E.E. reserves the right to review the basis of pyl-,;ent to allow 
for chniw,ing costs and adjust starting and co:apleting (1:m:es to conform to 
work load ,if ne,A be. 



UNITED STATES STEEL CORPORATION Augu::It 13, 1976 

INSURANCE 

13et.z Environmental Enineers, Inc. will maintain insurance coverae in thc! 
followjng amounts and upon request of the client, will provide a Certificate 
of Insurance so indicating: 

Limit of Liability 

'Workmen's Compensation 

General Liability 

Bodily Injury 

Property Damage 

Auomobile- 

'Bedily :Injury . 

Property Davage  

$ 1.
00,000 Su/tutory 

$1,000,000 each occurrence 

$1,000,000 aggregate for products 

$ 500,000 each occurrence 

$ 500,000 ag2,rezaLe 

$1,000,000 each person 

. $1,000,000 each accident 

$1,000,000 each accident 

SAFETY.  

L.E.E. personnel always endeavor to conduct field activities •in such a manner 
as to protect themselves and others from acc-idents and injury. When special 
t..aiety equipment is required, the client siold so sp2cify. Normally, B.E.E. 
p..,rsonnel will use their OWR safety equipment (hard hats, F,oggles, etc.) 
u:;lef.;s instructed to do othendse. 
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n4ble VI 

Equationo for Chlorine! Consumption in the Alkaline 
Chlorina.tion of Vaous War,tcwater Components 

Ammonia-nitrogen,.7.60 lb C.R/lb NH3  -N 
.• . 

2N1.1
3 
+ 3C1

2 
N

2 
+ GC].-,  + 6H20 

„Cy.a.nide, 6.82 lb C12/1b CN- 

2CN-  + 5612 + N 2 + 10C1-  + 2CO3= + 6 21,,0 - 

Thiocyanatc-, 6.72 lb C12/1b E;CN- 

• lid2 2s04 = -1- 

Stalf , 8.83 lb . C12/1b S=  

N
2 

+ 2C *7.:  03  22C1- l 41 20  ' 

S=  + 4C12 + + 8C1-  + 4i12
0 

Sulfite, 0..89 1b C12/1b SO3' 

S03=  + C12  + 20M-----SO4=  + 2 Cl + 020 

Thiosulfz:te, 2.53 lb C12/11) S203= 

1 

:• 

1 
C6-36 Oil + 3C1 .11

2 
+ .3IiC3. 

• 

') 

r.: 

S2
03 

+ 4C12 
+ 511

2
0= + CC1-  + 1011

4-

Ir0n (feroUc), 0.63.  lb C12/1b Fe++  

2 Pe(011) + Cl2 
+ 201r- —2170(010

3 
 + 2 C1- 

2  

Phenol, 2.26 lb C12/1b phenol 
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Table VI 

• 
Equations for Chlorine Consumption in the 7akaline 

Krturtoni..a.-nitrogen, 7.60 lb 012/1b 1T.13-N 

6C1 4 61120 
2NH3 

+ 3012
.4- 6012:----- 2 + 

Cy.z.3,nide, 

20N-  

6.82 lb C3 2/3.1) CN- 
- 

+ 5012  + 120H----- N2  4- 10C1-  4- 2003=  + 6H 20 

Thiocyanz%t.,2., 6.72 lb 012/1b SCN- 

• 
+ N 2 

+ 2C0 + 2201- 1411  20  2 

SulfiCle., 8.83 lb 03.2/1b S 

S1:7  4- 4012 
+ 8C1-  + 41120 7.7.= 

o..s9 lb C12/1b S03' 

03==.- cl, 2m----,-so4-  4 2 Cl 4 11 2o 

Thiostafte, 2.53 lb 0I 2/lb S203=  

+ 4012 
+ 5r.2

0 ---2S0= + 
S2°3  

Iron 
, 0.63. lb 012/11) Fe++ 

1'e(010 2  + C12  + 201-7---217e(011)3 + 2 01 - 

Phenol, 2.26 lb 012/1b phcnol 

C611 5011 + 3012----01306n20! + 31iC1 

+ 
801 H - + 10 
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mble VI 

Equations for Chloril!-! Consumption in the Alkaline 
Chlorination of WI;:ous WatTtewater  Components 

Ammonia-nitrogen,.7.60 lb C12/11) NH3-N 

2NH3 
 + 3Cl + 2 

+ + 61120  
2  

„.cyanide, 6.02 lb C12/1b CN- 

• 2CN-  + 5612  + 120H-7--- N2  + 10C1-  + 2CO3=  + 61120 

Thiocyanatc!-, 6.72 lb C12/1b SCN- 

- ' 11012.2s04 + N2  + 2CO3' + 22C1-  + 141120 

8.83 lb C12/1b 

s + 4C12 + 8011-----SO4=  + 8C1-  44fl,0 

Sulfite, 0..89 31) C32/1b S03= 

SO3r-z  + Cl2  + 20H----- SO4  = + 2 Cl + P20 

Thiosulftc, 2.53 lb C12/1b S203=  

e 0 ' + 4012 
+ SH

2
0 ---2S0 =  + 8C1 + 10H

+ 

°"2 3 

iron (frrous), 0.63.  lb C12/1b Fe++  

2 'e (011)2 
+ ca

2 
+ 2007-2Fe(OH) + 2 C1- 3 

Phcnol, 2,26 lb C12/11) phcnol 

C
6 
 11,0'11 4 301

2
----C1 C62 + 31iCj 

_3 3  

1? 7  t) 
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Table VI 

Equatiorw; for Chlor3.ne Consumption in the Mkaline 
Chlorinticn of Vaiious W:tewater Componc:nts _ _ _ _ _ .  _ . _ . 

hnimoyda -nitrogen, 7.60 lb C12/1h N1C3-N 

2NH
3 
+ 3C1

2 
N
2 

-Cyidc, 6.82 lb C.12/1b CN- 

2CN-  + 5612  + 12011-- N2  + 1001-  + 2CO3 + 611 0 2 

Thiocyanatc-, 6.72 lb C17/lb SCN- 

.-2!i;C07:+ 11012 + N
2 

 

Sulf, 8.83 lb C12/11.) 

-S' + 4C12 + + 8c1-  4- 41320 

Sulfite, 0..89 lb C12/1b SO3' 

S03  + C12  + 20H-----SO4' + 2 Cl-  + 1.120 

Thiosulfi.tc,, 2.53 lb C1 2/1h 5203' 

S23 
O. + 4C1

2 
+ 5E

2
0 ---2SO

4 
+ CC1-  + 10H

+ 

iron (fe::rouc), 0.63.  15 C12/1b Fe 

2 Pe(011) + Cl
2 
+ + 2 Cl- 

2 3 

Phcnol, 2.26 lb C12/1b phcnol 

C6115011 + 3C12----C13C6112011 + 31iCi 

+ 6H 70 

ti 

+ 2CO
3 

+ 22C1-  + 141120 



Tablo VI 

§. 
Equation; for Chlorine Consumption in the Alkaline 

Chlorintion of Variou:; Waztewater Componc:nts 

Amm°111a-n1trogen, 7.60. lb C12/1b 1'H3-N 

2NH + 3C1
2 

N, + 6C1-,  + 61120  
2  

-Cya.nicle, 6.82 lb C12/1b CN- 

2CR-  + Cl + 1201r- N 2  + 10C1-  + 2CO3=  + 612,0 

Thiocye.nat..2-1  6.72 lb C12/1b 

11012 2s0,1  + N2  + 2CO3:" + 22C1- 141120 

Sulfi r  8.83 lb C12/1b 

S' + 4C12 + + 8C1-  + 411,0 

Sulfite!, 0..89 lb C12/1b S0.3' 

+ C12 + 20H-----SO4' + 2 Cl-  + 1120 

Thiosulfte, 2.53 lb C12/1b $203' 

S203-  + 4C12  + 51!..O. o --2s04= +CCi + 1011 

Iron . (fo;:rouc), 0.63.  lb C12/1b Fe++  

2 re(01)2 Cl2 701 -----2re(011)3  + 2 Cl- 

Phcnol, 2,26 lb C12/1b phc..nol 

C61150;j + 3C12----C13C61120fl. + 311C1 
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